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ABSTRACT
The Feasibility of a Home Telenutrition Intervention for
Weight Reduction in Men in West Virginia
Michelle Campion
Background
West Virginia (WV) has one of the highest national rates of obesity, especially among middleaged men, and one of the lowest Registered Dietitian Nutritionist (RDN) ratios per capita.
Providing nutrition advice via teleconferencing may allow obese WV middle-aged men to
overcome access barriers that are preventing them from overcoming obesity. However, before
large-scale interventions can be effectively conducted, the feasibility must be assessed.
Objective
The purpose of this study is to evaluate the feasibility of a home telenutrition weight-loss
program using videoconferencing among obese men in WV. Feasibility is assessed through
technical difficulties tracked throughout the intervention and through a post-intervention
satisfaction survey.
Methods
A survey was developed to assess the participants’ level of satisfaction related to the
technological and nutritional care aspects of the intervention. Twenty-seven men aged 40-70
who participated in a 12-week telenutrition weight loss intervention took this survey upon
completion of the intervention. The amount and type of technical difficulties were also
documented throughout the intervention.
Results
Eighty-one video calls were attempted throughout the intervention with all but one participant
experiencing at least one minor or major technical difficulty either logging on or during the calls.
Even with these technical difficulties, overall satisfaction with this mode of delivery was high,
regardless of age, income level, education level, employment status, and technical difficulties
logging on or during video calls. Previous videoconferencing experience was significantly
related to higher satisfaction levels.
Conclusion and summary
Videoconferencing is a technologically feasible and highly acceptable method of nutrition
counseling for the middle-aged, obese male population in WV, as shown with no significant
differences between group demographics. Videoconferencing should be used to develop a largerscale intervention for this population to combat obesity within this demographic.
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CHAPTER 1: INTRODUCTION
The prevalence of obesity in America continues to grow with an estimated 35 percent of
adults now obese, including 36 percent of men.1 According to recent state-based data, West
Virginia (WV) ranks second highest in obesity prevalence in the nation with more than 35
percent of adults classified as obese, with more men (over thirty-four percent) than women
falling into that category in WV.2 Nationally, middle-aged adults (45-64 years old) have the
highest obesity rates, and midlife adults in WV have the highest percentage of obesity rates in
the state at over 40 percent.2
Numerous individuals and organizations in the United States are attempting to attack this
problem but significant barriers remain to reduce the prevalence of obesity. The American Heart
Association (AHA), American College of Cardiology (ACC), and The Obesity Society (TOS)
recommend that physicians identify overweight and obese patients and counsel patients in
strategies to reduce weight.3 Furthermore, the United States Preventative Services Task Force
(USPSTF) requires primary care providers (PCPs) to offer behavioral interventions directed
towards weight loss to all obese patients or refer them to Registered Dietitian Nutritionists
(RDNs).4 However, PCPs’ inability to devote adequate time in routine visits to conduct nutrition
counseling has proven to be a major barrier.5 PCPs can refer to RDNs, since they are equipped to
provide nutrition counseling, but the limited number of RDNs remains another barrier. With only
17 RDNs per 100,000 residents in WV6 (the second-lowest state in RDN ratio)6 PCPs may not
know an RDN in their practice area.
One method to overcome this access barrier is through the use of telehealth via
videoconferencing. The use of telehealth, which involves using various forms of technology to
implement health-based interventions, has been increasing and has provided favorable outcomes
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in regards to weight change and nutritional knowledge.7,8 Previous studies have indicated the
need for further telehealth research in weight management, especially when the
videoconferencing is done in the patients’ home9 and including face-to-face components.10,11
Videoconferencing as a form of telemedicine has demonstrated feasibility in telepsychiatry,12–14
teledermatology,15 smoking cessation,16 and other forms of telemedicine. Recent reviews have
reported that internet-based weight loss programs can be as successful as face-to-face
programs,17–19 demonstrating the need for a more varied and specific population base to test the
impact of using the internet in weight loss.17,19
Telenutrition, which is the form of telehealth dealing with dietetics, has the ability to
increase access to RDNs by delivering long-distance nutrition care using technology. However,
before large-scale interventions of telenutrition through videoconferencing can be effectively
conducted on midlife adults in WV, the feasibility of this intervention must be assessed.
Feasibility studies serve as the method to design and evaluate whether larger-scale interventions
can be implemented and integrated into mainstream practice.20
One method of assessing feasibility is by reporting the amount of technical difficulties
experienced to compare whether the number of difficulties has a negative impact on satisfaction
rates,12 as technical issues have been identified as one drawback to telemedicine that negatively
affects care.12,21 The predominant method by which to assess feasibility includes the use of
surveys or questionnaires to measure satisfaction, which have been widely used in telehealth
applications.22 Surveys are an appropriate means to measure satisfaction because not only are
they easily administered and not cumbersome for the respondent,23 but they also provide
valuable information into the perceptions of the individuals to whom the survey is targeted.22,24

2

Satisfaction is an important area to be assessed with the use of surveys. Efforts in
assessing satisfaction provide valuable information into increasing patient-centered care,23 which
is a primary approach to helping improve healthcare status.25 Furthermore, the degree to which
the respondent is satisfied with the specific healthcare intervention impacts its potential future
dissemination.26 Previous research has indicated some barriers with the use of telemedicine.
Some patients prefer face-to-face visits over telemedicine.13,27 Additionally the lack of human
contact can be a concern.13,15,28 Therefore, investigating whether the middle-aged obese male
population in WV finds telenutrition to be a satisfactory mode of communication is an important
step in determining the feasibility of a videoconferencing intervention for weight loss.
This study will evaluate the feasibility of a culturally targeted home telenutrition weightloss program using videoconferencing among obese men in WV. Feasibility will be assessed
through the amount of technical difficulties arising throughout the study and with the use of a
questionnaire assessing the satisfaction of the telenutrition program upon completion.

3

CHAPTER 2: LITERATURE REVIEW
I.

Introduction to Feasibility
Feasibility must be assessed before attempting to make any new process mainstream.20

Assessing feasibility is especially important with newer forms of healthcare, such as telehealth,
to ensure that the process is able to be implemented on a larger scale.23 Telehealth, also known as
telemedicine, includes any form of healthcare that is conducted through various forms of
electronic means when the healthcare provider and patient are in separate locations.23,29
Telenutrition is a form of telehealth that provides an opportunity for more individuals to meet
with a Registered Dietitian Nutritionist.30 One mode of delivery of telenutrition is through the
use of videoconferencing.
Telemedicine feasibility may be assessed using multiple methods. One method to assess
feasibility is by reporting the number of technical difficulties experienced to compare whether
this number has a negative impact on satisfaction rates,12 as technical issues have been identified
as one drawback to telemedicine that negatively affects care.12,21 The predominant method by
which to assess feasibility is through the use of surveys or questionnaires to measure satisfaction,
which have been widely used in telehealth applications.22
II.

Measuring Feasibility: Technical Difficulties
The selection of which technical issues to evaluate provides the basis for assessing the

feasibility of a telehealth study. In assessing technical issues related to systems in
videoconferencing, Clarke and Thiyagarajan21 conducted a systematic review to examine which
elements needed to be addressed in a technical evaluation.21 Using forty-seven articles in the
review, nine of the articles dealt with business industry using videoconferencing while the other
thirty-eight were related to telehealth.21 They found that of these forty-seven articles reviewed,
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twenty-two of the studies used subjective measures to assess the technical evaluation, and over
half of these subjective measures (59 percent) used Likert scales and questionnaires to evaluate
the technical issues.21 (Likert-type questions use an ordered scale that includes both negative and
positive perceptions to assess views of responders.31 Likert scales have been used extensively
across disciplines to quantitatively measure opinions.32) Areas of focus in the technical area
include picture clarity, sound quality, and system functionality.21 Technical issues are important
to address when reviewing multiple studies in both business and healthcare disciplines for
videoconferencing feasibility.
Based on one intervention using videoconferencing with telehealth, Luxton et al.12
examined technical issues in an intervention related to psychotherapy. Using telehealth for
psychiatry has been proven to be effective in clinical applications, especially those pertaining to
military veterans with post-traumatic stress disorder (PTSD).12,33 Ten active duty military men
ages 21 to 45 participated in a total of seventy-three videoconferencing sessions from their
homes. The amount and type of technical issues experienced during the sessions were
documented as one assessment measure to evaluate feasibility.12 The technical difficulty that
occurred most frequently involved problems establishing the videoconferencing connection,
which occurred thirty-one times.12 However, this problem was typically resolved in less than six
minutes. The method used to quickly overcome this barrier was using telephone contact after
failed videoconferencing attempts.12 No negative effects in the treatment process resulted from
this barrier. From this small sample size, the authors concluded that despite technical issues,
using videoconferencing was a feasible and satisfactory method of receiving psychotherapy
treatment.12
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A study conducted by Parker Oliver et al.34 also used videoconferencing to assess if
seniors found this mode of delivery to be appropriate for use with healthcare by reviewing the
acceptability of technical aspects. Videophones were used to connect twelve seniors, ages 78-89
36 percent of whom were male, living at an assisted living facility with the researchers who were
also located at the facility, with each senior making an individual phone call. The researchers
noted all technical issues faced by the participants, with difficulties occurring in only two
instances.34 In one instance, the technology malfunctioned; for the other, the connection was
dropped, but the senior was able to successfully reconnect with the researcher.34 While a small
sample size, the minimal problems faced by this study group of senior citizens demonstrated the
feasibility of video calls for seniors.
Davis et al.35 also considered technical difficulties in assessing the feasibility of
videoconferencing for pediatric weight loss. Their study was conducted with overweight and
obese children receiving treatment in a group-based format.35 Seventeen mother-child pairs were
enrolled and randomized to either the telehealth group or physician visit group, with the
telehealth group receiving treatment via videoconferencing. They noted the number of times
technical difficulties caused interruption during the sessions, and took into consideration notes
and comments from the provider of the telehealth sessions.35 Provider notes indicated positive
comments on convenience with being able to reach more people at a distance without leaving
their healthcare facility.35 Participants reported slight delays with the video, but none were
significant enough to disrupt the session. They concluded that group-based videoconferencing
with overweight and obese children was a technologically feasible method by which to deliver
behavioral interventions.35
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As shown in this review of the studies regarding technological aspects of a
videoconferencing intervention, counting the number of technical issues occurring in
telenutrition sessions provides an important quantitative method of assessing feasibility in a
telenutrition study.12,21,34,35 Noting the type of problem encountered is also essential to analyze
the root cause of the problem and to provide a recommendation to prevent the malfunction from
occurring in the future.12,34 These methods of accounting for the scope of technical difficulties
provide an important basis for the predominant form of assessing telehealth feasibility, surveys
by participants that detail their perceptions of the technological aspects of the studies.21,34
III.

Measuring Feasibility: Surveys
A. Pediatrics
Surveys and questionnaires provide an essential element in measuring feasibility,

especially by measuring the satisfaction of the users.22 Dick et al. conducted a study using
telehealth consultations in multiple pediatric disciplines in which they used videoconferencing as
a method to reach patients located in a distant location.36 Videoconferencing seemed to be a
convenient way for doctors located in Toronto, Canada, to reach patients who were located 840
miles away.36
A thirteen-item questionnaire with Likert-style questions related to comfort and
satisfaction of videoconferencing was developed.36 Questions were related to comfort,
technology, and satisfaction. This survey was administered to the family and patient immediately
following the consultation, but no specific directions as to who should complete it were
provided. This survey was tested to assess whether the questions were clear before it was sent to
the patients but was not validated prior to use. Questionnaires were returned from 104 of the 140
sent out (74.3 percent response rate).36 Results of the survey showed high levels of overall
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satisfaction with 71 percent of the respondents selecting the highest response relating to
“complete satisfaction,”36 demonstrating the feasibility of telehealth via videoconferencing in the
pediatric population.
In another study that tested the pediatric population, the aforementioned study by Davis
et al. regarding pediatric weight loss involving overweight and obese children and their parents,
these researchers used a post-session survey to assess the feasibility measure of satisfaction. The
mothers were asked for their satisfaction with the group-based videoconferencing intervention
with two 10-point Likert scale questions and one yes or no question. Based on the results of the
Likert-style questions, both overall satisfaction and satisfaction with the intervention elements
were very high, a result confirmed by the 100 percent attendance rate.35 Mothers taking the
survey cited location convenience as a critical attribute for satisfaction – having sessions at the
school alleviated the burden on parents, since parents were frequently at the school already – and
rural participants did not need to travel to another city.35 In addition to being a technologically
feasible intervention, this survey confirms that using group-based videoconferencing with
overweight and obese children is also a parentally satisfactory method by which to deliver
behavioral interventions.35
B. Diabetes
To explain the method by which a telehealth survey was developed and validated,
Bakken et al.37 examined previously developed telehealth questionnaires to develop a twenty-six
item satisfaction and usefulness questionnaire.37 This survey was administered to participants at
the conclusion of the Informatics for Diabetes Education and Telemedicine (IDEATel)
randomized control trial. The IDEATel project was a telehealth intervention related to diabetes
using home glucose monitoring equipment and videoconferencing from the home with a nurse
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case manager.38 The questionnaire used Likert-style questions on a five-point scale in both
English and Spanish and was written at an eighth grade reading level so that all participants,
especially those with lower education and literacy levels, would be able to answer the questions
accurately.37
To develop the survey, the researchers first compiled fifty-one questions from previous
telehealth surveys and then selected and edited the most appropriate ones to use for a telehealth
intervention for diabetes. Some of the items with the highest priority to be included were
satisfaction with the nurse care manager over video, privacy concerns, usability of telehealth
equipment, and the usefulness of the video visits.37 Each of these items was also provided a
Flesch-Kincaid reading level to assess readability. This metric for determining readability
assigns a grade level to the question by taking into consideration the number of syllables per
word and number of words per sentence.39 Once the list was prioritized and shortened, the
questions were edited to be phrased so a higher score always indicated the positive response. A
bilingual researcher translated the final list into Spanish to generate both the English and Spanish
versions.37
The researchers distributed this survey by either mailing the survey or conducting it
through an in-person interview, with a 66 percent response rate for participants who received the
survey via the mail and an 87 percent response rate for participants arranging an in-person
interview.37 Results indicated that all participants were satisfied with the intervention and found
it to be useful. Urban participants were particularly supportive of the intervention methods in
their responses; however, most urban participants conducted their survey by answering questions
asked in an in-person interview by a physician unrelated to the study vice through a paper
survey.37 This method of data collection could have influenced the positive perceptions they
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expressed.37 This study demonstrates the need for participants to take a survey without
researchers or healthcare providers present.
Also conducting a study related to telehealth and diabetes, Timmerberg et al.40 conducted
a pilot study that examined the feasibility of using videoconferencing for diabetes management.40
In total, complete data from thirteen participants in each group (intervention and control) was
collected and analyzed with eight of the participants in each group being male (61.5 percent) and
the average age being 65.5 years old.40 All participants received an RDN-led group-based
nutrition counseling session over videoconferencing, with the intervention participants receiving
two individual follow-up visits with the RDN after the group session. Two surveys assessed
feasibility. The first survey was administered to all participants immediately following the group
videoconferencing session; the second survey was administered to the intervention group
participants after their final individual session.40
The first survey was taken by all twenty-six completers of the group videoconferencing
session, but results were not provided; however, results were presented from the intervention
group’s second survey. The number of total questions asked in the survey was not available, but
four specific questions that assessed intervention group satisfaction with their results were given.
Based on a five-point Likert scale, all four questions had mean scores ranging between 4.5 and
4.8, demonstrating high overall satisfaction.40 More specifically, participants reported that they
felt comfortable with videoconferencing for nutrition counseling, found the method to be a
convenient mode of delivery, would participate in a program similar to this again, and would
recommend a nutrition program conducted over videoconferencing to others.40
Also using a group-based videoconferencing format for diabetes patients, this time
dealing with diabetes prevention, Vadheim et al.41 used a qualitative evaluation to assess
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participant satisfaction.41 This group-based intervention was conducted using the Diabetes
Prevention Program with one local group at a hospital in Montana (mean age 53 years old, 69
percent female) and one distance group using videoconferencing at a site 79 miles away (mean
age 50 years old, 93 percent female); both groups attended the session simultaneously.41 While
this study reported weight and diabetes outcome results of participants, it did not quantitatively
describe levels of participant satisfaction due to few participants completing the evaluation.
However, of the small number of responding participants, the researchers reported that
participants expressed no difficulties regarding the mode of delivery and had high satisfaction
overall.41
Also assessing feasibility of videoconferencing for diabetics, Yip et al.24 conducted a
study in China involving patients who were diagnosed with type two diabetes. These researchers
explained the methods by which they developed, validated, and tested a telemedicine satisfaction
questionnaire for the participants.24 Sixteen males and twenty-two females between the ages of
forty and seventy who had a diagnosis of diabetes and were recent referrals to a health care
center participated in this study.24 Each participant was required to attend four group-based video
sessions over the span of four and a half months at the health care center. The researchers
administered a satisfaction questionnaire at the end of the study.24
The three main areas of the questionnaire were quality of care provided, similarity to
face-to-face encounter, and perception of the interaction.24 Results demonstrated positive
correlation between the participants’ level of satisfaction ascertained from the survey,
hemoglobin A1C level, and adherence to the program. The authors suggest that communication
between providers and patients was enhanced through the use of telemedicine conducted via
videoconferencing. This enhancement in communication appears to have motivated participants
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to comply with the study, and may have improved their level of satisfaction,24 giving evidence
that this video-based format is feasible for diabetes.
C. Telepsychiatry
In addition to examining technical issues that occurred with a home-based
videoconferencing intervention for PTSD, Luxton et al.12 also assessed participant satisfaction in
survey format. The researchers used a previously developed satisfaction questionnaire related to
psychotherapy that had already been tested for construct validity and internal consistency to
assess participant satisfaction.42 This survey included eight items that were rated on a four-point
scale.12 Of the eight participants who completed the videoconferencing sessions, clinical
symptoms associated with PTSD and depression improved and overall satisfaction was
favorable.12
Also conducting a study on telepsychology via videoconferencing, Richardson et al.14
examined participant perceptions on satisfaction in rural areas of Western Australia. They
conducted an eleven month intervention with six women and two men between the ages of
twenty-seven and fifty-two, who were seen for psychotherapy conducted via
videoconferencing.14 The average number of sessions per participant was 11.2. Following each
session, a satisfaction survey was administered that dealt with three question areas: technology,
environmental, and therapy-related. The researchers measured the responses to questions on a
four-point Likert scale.14 Questions on technical satisfaction included ease of use and level of
distraction with technology used, aspects of video and sound quality, and therapy-related
questions pertained to rapport with the therapist and degree of usefulness of the session being
conducted over video.14

12

The researchers found that the satisfaction ratings dealing with video-based therapy
increased over time, and the participants gave positive ratings for the therapist and the
intervention itself.14 The lowest average ratings were scored as a 3 on the 4-point scale, which
were related to clarity of the video and session usefulness; the highest ratings were 3.8 out of 4,
which were related to technology ease of use and overall satisfaction.14 Participant open-ended
comments on the surveys toward the end of the intervention expressed that even though they
might have rated certain areas lower in regard to the technical aspects, they still had an overall
positive experience. Furthermore, they stated that they would tolerate the minimal technical
problems in order to receive therapy via telepsychiatry over video in the future,14 further
demonstrating the feasibility and satisfaction of telemental health applications conducted with
the use of videoconferencing. However, the sample sizes for both of these telemental health
interventions reviewed were small, limiting the generalizability of these conclusions.
Callahan et al.13 also conducted a study on telemental health, this time comparing mental
health and non-mental health services with a larger sample size.13 Thirty-four participants were
seen for various mental health disorders and fifty-nine were seen for other disciplines, including
dermatology and cardiology.13 Upon completion of the teleconsultation conducted via
videoconferencing with the patient at a network site and the medical consultant at the main
hospital, each participant evaluated the experience through a questionnaire using a five-point
Likert scale.13 The four questions on the survey related to the ability to speak freely,
endorsement of telehealth appointments in the future, preference for telemedicine over face-toface consultations, and experience of the provider.13
For each of the four questions, participants receiving non-mental health services rated the
experience slightly higher, but the difference was not significant, with the average rating in the
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mental health group being 4.6 out of 5, while the non-mental health group averaged 4.7 out of
5.13 The researchers expected mental health patients to have much lower scores than the nonmental health group;13 thus, this study gives further evidence that patients from a wide variety of
backgrounds requiring differing levels of care can benefit from and be satisfied with this type of
healthcare, favoring its feasibility.
D. Teledermatology
Demiris et al.15 conducted a review of teledermatology that analyzed multiple studies to
identify which portions of a telehealth intervention need to be included in evaluation of the
program.15 Five studies related to store-and-forward applications and nine studies that used video
were identified. Of these fourteen studies, thirteen studies used self-administered surveys and
one used telephone interviews to assess the participants’ acceptance of and satisfaction with
dermatology using telehealth.15 The authors concluded that some of the elements to be included
in the evaluation were comparing telehealth to face-to-face, preference for the type of
consultation, and privacy concerns.15 Including open-ended questions was also suggested to
address opinions that could not be captured in a rating scale. However, the sample sizes in the
studies ranged from 7 to 321 participants; the definition of “satisfaction” varied; and only two
studies explained the validity of the questionnaire, making the results from this review difficult
to generalize.
E. Telehealth with cancer
Haozous et al.43 and Doorenbos et al.44 both conducted studies related to cancer in rural
American Indian and Alaska Native communities.43,44 In the study by Haozous et al., these
researchers provided educational sessions and case conferences relating to the management of
cancer pain to primary care providers in the state of Washington via videoconferencing.43
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Haozous et al. provided these educational sessions and case conferences at rural clinics and
hospitals in Washington and Alaska to learn how to more effectively help their rural-living
cancer patients manage pain.43 The providers who attended the sessions were asked to fill out a
survey relating to their satisfaction of this mode of delivery. Fifty-six providers completed the
survey, and overall satisfaction with telehealth had a score of 3.35 on a 4-point scale,43 signifying
feasibility and acceptance of the providers.
Doorenbos et al. also conducted a telehealth study related to cancer, focusing on patient
support, involving the use of videoconferencing for cancer survivor support groups.44 Twelve
support group meetings were held in 25 rural areas of Washington and Alaska with the
originating sites located in three urban areas: two in Seattle, Washington and one in Anchorage,
Alaska.44 Fifty of the patients attending the support groups were approached by the researchers
after the fifth meeting and asked to complete a satisfaction survey related to the
videoconferencing experience.44 Of these 50, 32 returned the survey, a 64 percent response
rate.44 All participants in the support groups were female, and the average age of the survivors
who completed the survey was 53 years old.44 The satisfaction survey was rated on a five-point
Likert scale for six questions, with two additional open-ended questions. The average overall
satisfaction with the telehealth was rated 4.59 out of 5,44 giving further evidence that using
videoconferencing for cancer-related diagnoses is a feasible and satisfactory mode of delivery.
F. Breastfeeding
Friesen et al.45 conducted a feasibility study with thirty-five low-income women
receiving support on how to breastfeed through videoconferencing.45 The majority of the women
were between the ages of 20 and 34 years old. The new mothers participated from private rooms
in their local community health center and the lactation consultants were in a private room at the
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breastfeeding center. Through the use of interviews after the project was completed, they
concluded that receiving breastfeeding support was an easily executed, far-reaching mode of
delivery of healthcare.45 Furthermore, the recipients might not have been able to receive this
breastfeeding support if not for the videoconferencing due to the inconvenient nature of and cost
associated with traveling to the breastfeeding center.45
As intriguing as certain aspects of this study may be, certain methodological weaknesses
limit the ability to draw significant conclusions from the study. The methodology for this study
notes that interviews were conducted with “key participants,” but the definition of this term is
not specified.45 Furthermore, only the providers were quoted in the results of the feasibility
assessment. In these feasibility results, the providers gave opinions from the mothers, but the
direct opinions of the mothers were not included.45 Even with these methodological weaknesses,
the study on telehealth in breastfeeding by Friesen et al. provides compelling evidence of the
utility of this method. Further research is needed to deepen the literature on this subset of
telemedicine.
G. Telemonitors
Parks and Kim46 used a larger sample size (N=69) for a feasibility study related to
diabetic insulin pump training. They examined whether this training would be as effective and
satisfactory when conducted through videoconferencing to the participants’ home as when
conducted via face-to-face training.46 The participants chose which method they preferred to be
trained in using an insulin pump. The mean age for the group who chose the remote method in
the home was 39.7 years old (range 18-60 years old), while the mean age who chose the face-toface method was slightly higher at 41.9 years old (range 18-69 years old). Breakdown by gender
was not reported. A twenty-seven item questionnaire was emailed to participants that included
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questions related to participant characteristics, type and reason for training method chosen,
ability and confidence using the insulin pump, and satisfaction. Four questions related to
satisfaction with the videoconferencing were taken from a previously developed telehealth
survey and used a five-point Likert scale.23
Thirty-eight surveys were returned, but one was incomplete and thus, excluded. Of the 37
analyzed surveys, 20 were from participants who used the face-to-face method and 17 were from
participants who received the training through videoconferencing.46 No statistically significant
differences between groups were found in competence using the pump and satisfaction level with
the chosen training method. Conducting the training through videoconferencing had high overall
scores in regards to ability to use the pump, confidence in using the pump, and satisfaction with
the pump and training method. The researchers concluded that using videoconferencing as a
training method for insulin pumps was as effective and satisfactory as face-to-face training.46
H. Smoking cessation
Carlson et al.16 conducted a group-based feasibility study of telehealth for a smoking
cessation program. Their study was conducted in Alberta, Canada involving a total of 554
smokers. Three hundred seventy smokers attended in-person sessions in Calgary, while 184
smokers attended the distance sessions which were held via videoconferencing in 16 different
local health centers around the province.16 The range of ages of the participants was between 20
and 79 years old, with an average of 47; over two-thirds of participants were female (68
percent).16 The participants were asked to complete a questionnaire evaluating the telehealth
portion of the program at specified times within the last four sessions. This time frame was used
so the opinions of a wider population could be reached, rather than collecting solely the views of
completers who may be more inclined to be satisfied due to successful completion.16

17

Attitudes of in-person and telehealth participants indicate greater support for the efficacy
of using telehealth to support smoking cessation, while also providing recommendations to
improve the processes of future studies. Of the 370 participants in the in-person group, 65
completed the four questions related to their perceptions of the telehealth program. Questions
were related to feelings about the videoconferencing interfering with their groups’ learning and
potential future interest in using telehealth. Of the 183 participants in the videoconferencing
group, 51 completed the thirteen question evaluation which asked questions relating to comfort
level, acceptability of the technology for healthcare use, ability to see and hear clearly, privacy
concerns, and accessibility and cost to other programs similar to this one.16
Through this program evaluation, 64 percent of participants in the in-person group who
completed the survey expressed interest in future participation in telehealth, but 37 percent
expressed concern that those using telehealth were not as much a part of the group as the inperson.16 However, the telehealth participants were overall very satisfied with the program with
over 85 percent reporting that videoconferencing was a suitable method of receiving healthcare
and 84 reporting being satisfied with the quality of the program.16 Over half of the
videoconferencing participants also reported that they would not have otherwise been able to
attend the program due to high cost associated with travel to the in-person sessions in Calgary;
more than 90 percent would have had to travel over 500 kilometers to attend.16 They concluded
that group-based smoking cessation classes conducted via videoconferencing were a feasible and
satisfactory method by which to attend this class, a class the long-distance participants might not
have been able to attend otherwise; however, they expressed that the in-person and distance
groups should not be held simultaneously.16
I. Parenteral Nutrition
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A study conducted by Saqui et al.47 examined the satisfaction of a videoconferencing
program for home parenteral nutrition follow-ups in rural areas of Ontario, Canada.47
Participants were referred to the telehealth program due to inability to travel to the main hospital
in Toronto for follow-ups. An 18 question Likert-style survey was developed and mailed to the
participants with questions based off patient-centered standards of the healthcare group
providing the telehealth.47 Of the 13 surveys mailed, 11 were returned. The average age of the 13
participants mailed the survey was 54.5 years old (range 24-75); no data based on the age of the
participants who returned the survey was provided. Four of the thirteen participants were male
(30 percent). Patients and their families completed the surveys which showed overall satisfaction
with videoconferencing. Some comments from the respondents that contributed to their
satisfaction included the ability to see and hear clearly, a high comfort level communicating over
video, and improvement of access to care otherwise unavailable.47
However, even with a high response rate of surveys sent, the inability to accurately
evaluate the entire sample size limits the ability to draw significant conclusions from these
responses. Of the 26 participants who lived in rural areas, where the use of telehealth should
theoretically be most beneficial, five did not have access to the technology necessary to conduct
the videoconferencing, five died during the study, and three were not receiving parenteral
nutrition anymore, leaving the thirteen who were mailed the survey.47 Further analysis is needed
in this subset of telehealth.
J. Geriatrics and hospice
The study by Parker Oliver et al.34 that assessed technological aspects of
videoconferencing with seniors also examined the feasibility through the use of a questionnaire
completed post-videophone call. Questions were asked on a five-point Likert scale ranging from
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strongly agree to strongly disagree and were related to ease of use, sound quality, video quality,
and comfort level with using the technology.34 Eleven of the twelve asked to participate
completed the questionnaire. Results of the questionnaire indicated that almost three-quarters (71
percent) of the participants found the technology easy to use, and all but one participant either
agreed or strongly agreed that he or she felt comfortable using the equipment.34 However, one
observation that frustrated geriatric participants was that it was difficult for those with hearing
aids and those who read lips. Aside from this one complaint, the seniors found the technology
appropriate and were interested in future use,34 demonstrating that video for healthcare is also
feasible in this population.
K. Home health services
Chae et al.48 examined satisfaction of twelve elderly patients who used videoconferencing
for home health services. Equal numbers of males and females participated, with a total of five
living in a nursing home and seven in their own homes; the mean age was 67.5 years old.48 A
home health care nurse was with the patient during the sessions. Upon completion of the health
care visit, the participants were asked to complete a satisfaction survey that was rated with a
five-point scale.48 The researchers asked questions related to the type of home health service
used, characteristics of the home health system used, clinic visit changes, and satisfaction.48
Results of the survey indicated that using the telehealth home care decreased significantly the
number of visits made to the clinic each month by 34 percent (p<0.05), and that participants were
overall satisfied with the service provided, including the video features.48 The only significant
difference in satisfaction levels with the telecare was related to the location of the patient, with
the patients at home being more satisfied than those who were in nursing homes (p<0.05).48
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Using video-based telehealth in the patients’ own home was proven to be a highly satisfactory
and feasible mode of delivery.
In another study in home health examining user satisfaction with home telecare
equipment, Agrell et al.49 interviewed patients who had been receiving care through telehealth to
assess their perceptions of feasibility.49 Various healthcare disciplines that used the home
telecare were assessed, including heart diseases, vascular diseases, diabetes, depression, and
hypertension.49 The researchers were unable to find any previously used well-designed surveys
suitable for the research purposes and thus used their own interview questions to gather patients’
opinions after receiving a home telecare service.49 Thirty-four questions were included in the
interview with 31 of them having a two or three scaled response options, and the other three
questions being open-ended.49
The questions assessed six main content areas, including overall impressions,
technological factors, disease management factors, video impressions, physical presence factors,
and privacy factors.49 Based on the responses of the 15 patients who agreed to be interviewed, all
but one patient felt either skeptical or neutral about home telehealth prior to using it, but by the
end, the participants indicated a transformation in opinion, with the vast majority (93 percent)
expressing willingness to use it in the future.49 The results of this study demonstrate the
satisfaction and feasibility of this type of telehealth use in the home.
IV.

Conclusion
A variety of methods can be used to evaluate telehealth interventions both in terms of

patient satisfaction and clinical marker improvement. Based on review of the literature,
questionnaires are the most frequently used and seemingly simple form of evaluating telehealth
interventions, especially when using a survey to assess satisfaction.24 Telehealth surveys have
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been used in pediatrics,35,36 diabetes,24,37,40,41 mental health,12–14 dermatology,15 cancer,43,44
breastfeeding,45 diabetic insulin pump training,46 smoking cessation,16 parenteral nutrition,47
geriatrics,34 and home health services.48,49 The overall satisfaction rates were favorable,12–14,16,43–
46,48,49

even in the wake of technical difficulties,12 which should also be assessed when measuring

feasibility.12,21,34,35 Reviewing previously used surveys,37 assessing the most important facets of
telemedicine,15,37 producing a survey,22,24,37 validating the produced survey,15,37 ensuring the
directions for who to take the survey are clear,36 and healthcare providers or researchers being
absent when the participants are taking the survey37 all play important roles when determining
feasibility.
The literature also demonstrates telehealth’s success in improving clinical markers in all
health care specialties studied. These clinical improvements were the result of behavior
modification, which has implications for weight loss and the comorbidities associated with
obesity. With more limited access to specific healthcare domains in rural areas, as evidenced in
Alberta16 and Ontario,47 Canada, Western Australia,14 or in rural states such as Montana41 and
Alaska43,44 resembling the lack of access to nutrition-related services in rural areas of WV, this
review of studies demonstrates that videoconferencing is a potential solution to these access
barriers. Furthermore, conducting studies in a location that is convenient for the participants, for
example from their home or at their child’s school, has been shown to improve clinical markers
and participant satisfaction.
Several lessons learned are taken from the methodological weaknesses of previous
feasibility studies. First, the study design should be clear as to who will assess the feasibility –
for example the provider, participant, participants’ families, or a combination of these groups.
The results of all responders should also be reported as well as the results of all questions asked,
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not just those questions yielding favorable results. As shown in the studies reviewed, a wide age
range has been studied, but analysis of men in the middle-aged group has been minimal. While
one study had only men enrolled,12 and three studies studied solely women,35,44,45 most of the
time, a mixture of males and females was observed. In the solely male participant study, the age
range was lower with the oldest participant being 45 years old. Therefore, future research on
middle-aged men is needed when assessing videoconferencing interventions.
In summary, the literature on telehealth has provided important conclusions on the
feasibility of this method for dietary counseling. This initial research confirms that telenutrition
can hold an important place among more traditional forms of dietetic advising. This literature
also provides thought-provoking analysis that should improve the methods of future work in the
field of telenutrition. Greater clarity in research design and expansion of the literature to include
other demographics will enhance the literature on this topic.
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CHAPTER 3: METHODS
Research Questions
To assess the feasibility of the intervention, the following research questions will be evaluated:
1. Are technical difficulties infrequent enough for our method of telenutrition to be an
acceptable mode of delivery as determined by participant reaction to technical difficulties?
2. Is the satisfaction level of participants as assessed through the use of a questionnaire
regarding this mode of delivery as a type of nutrition counseling sufficient to recommend
increasing the use of our method of telenutrition on a larger scale for this demographic?
Participants and Settings
The participants for this study included those individuals who were randomly assigned to
the intervention group of a telenutrition weight loss pilot study designed for men. No additional
compensation was provided for the completion of this particular survey but participants received
a $100 gift card for participating in the larger study. Criteria for inclusion in the larger pilot study
included being a 40-70 year old man with a BMI of ≥ 30.0 kg/m2 living with a spouse or
companion and at least one of the following cardiovascular risk factors: pre-diabetes, diabetes,
hypertension, or dyslipidemia. Participants were also required to have a telephone and home
computer with one free USB port and high-speed internet access. Potential participants were
excluded if they had a current diagnosis of cancer, celiac disease, any bacterial or viral
infections, renal or liver disease (except non-alcoholic fatty liver disease or steatohepatitis), or
any condition that limited the intake of fruits and vegetables; if they had a stroke, heart attack or
major surgery in the six months prior to the start of the study; if they had a pacemaker or
defibrillator; if they were taking insulin, anti-obesity medications, steroids, or warfarin; if they
were already on a diet to lose weight; if they had lost ten pounds or more in the previous six
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months; or if they consumed more than two alcoholic beverages daily. The study was approved
by West Virginia University’s Institutional Review Board (IRB) as part of the larger study.
Intervention
The 12-week intervention on which this study is based was conducted from February
through May 2016 and included three videoconferencing sessions delivered by an RDN via a
HIPAA-compliant videoconferencing platform (Vidyo, Inc., Hackensack, New Jersey). At the
baseline session, participants in the intervention group were given: a webcam (HD Pro Webcam
C920, 1080p; Logitech, Silicon Valley, California), an instructional lesson on how to set up and
use the videoconferencing software, and a booklet containing weight loss information, a
technology instruction sheet, and self-monitoring tools.
The three encounters involving the participant and RDN over videoconferencing were
scheduled to be conducted at weeks one, five and nine of the study. However, due to conflicts in
participants’ schedules, the calls were sometimes held on alternate weeks, but three video calls
were attempted with each participant. The quantity and type of technical difficulties faced during
the video sessions were recorded by the RDN. During the weeks in which the participants did not
hold a videoconference, a participant-led discussion with the RDN occurred over the telephone.
At the end of the intervention, participants were asked to complete a survey with questions
related to satisfaction levels of the technical and nutritional care aspects of the videoconferencing
(detailed below).
Feasibility Measures
Technical Difficulties
Throughout the video calls, the RDN recorded the frequency and types of technical
difficulties occurring when logging on to the video software to investigate which types of
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difficulties caused the highest number of issues. The RDN also noted the amount of time taken to
correct incidents when logging on. When technical difficulties occurred while the video calls
were in progress, the RDN recorded the type and amount of problems to see which problems
created the greatest barriers. The RDN also noted whether the problem was able to be fixed as
well as the method used to overcome the problem.
Survey
A questionnaire was created related to participant satisfaction since no previously-made
surveys specific to the purposes of this research were available. The survey was distributed to
participants during the final week of the intervention to determine satisfaction in regards to
technical aspects, professional-patient interaction, patients’ feelings about the consultation, and
overall satisfaction. Chapter 4 provides additional details regarding survey development
methods. Comparative measures used with the satisfaction survey, such as age, income level, and
education level, were ascertained from a demographic survey used at the start of the intervention.
Distribution of the Survey
Upon completion of the twelve week pilot study, the survey was sent via email through
the survey software Research Electronic Data Capture (REDCap), a secure website used for
building and managing online surveys.50
Analysis
All analyses were conducted using JMP statistical software (SAS Institute Inc., Cary,
NC).51 Participant characteristics of categorical variables were described in terms of counts and
percentages, while characteristics of continuous variables were described in mean and standard
deviation. In analyzing technical issues, descriptive statistics were reported for the number of
times problems occurred.
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The satisfaction survey was analyzed by first calculating the number of participants who
responded favorably (5) or unfavorably (1) to each item on a five-point Likert-scale. Then the
satisfaction scale was described in terms of mean, standard deviation, and upper and lower 95
percent of the mean. For comparisons between groups with mean survey satisfaction scores, ttests or one-way analysis of variance were used, as appropriate, for categorical independent
variables. Categories for comparison were grouped based on natural breakdowns of categories or
by identifying the median of the sample. The following relationships were examined with survey
scores: age range (40-49 years vs. 50-59 years vs. 60-70 years); annual household income level
(less than $75,000 vs. $75,000 or greater); highest grade level of school completed (grade 12 or
GED vs. one to three years of college vs. four or more years of college); employment status
(currently employed vs. not currently employed); if problems logging into the videoconferencing
software were unable to be fixed (yes vs. no); if major technology issues were faced during the
videoconferencing sessions (yes vs. no); if the participant had previous videoconferencing
experience (strongly disagree vs. disagree vs. neutral vs. agree vs. strongly agree); and if the
participant had previous videoconferencing experience (all other categories vs. strongly agree).
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CHAPTER 4: SURVEY METHODS
Survey Development
A survey was developed to measure the participants’ perceived level of satisfaction with
the videoconferencing calls. Satisfaction was evaluated on the ability of the intervention to fulfill
the individual’s expectations in relation to the nutrition care received. Items included in the
survey were selected from multiple sources based on a literature review. An initial literature
review was conducted by searching Pubmed and EbscoHost databases using a combination of
the following search terms: telehealth, telemedicine, video, videoconferencing, feasibility, and
satisfaction. The only sources used were those involving telehealth and measures of satisfaction
in which the questions that assessed satisfaction were provided. Additionally, the reference
sections of review papers used were searched for additional relevant articles. Some sources used
were telemedicine literature, including information from the American Telemedicine Association
and the Institute of Medicine. Previously used telemedicine satisfaction surveys from other
disciplines were also reviewed, including tele-mental health surveys, where much of
telemedicine research has been conducted, teledermatology, and tele-diabetes care. The
questions selected for the survey and their original sources are detailed in Tables 1 and 2 at the
end of this chapter.
Construct Formation
The constructs addressed in the questions were technical aspects, professional-patient
interaction, patient’s feelings about consultation, and overall satisfaction. The literature on
telehealth has demonstrated that these aspects are the most frequently asked questions related to
satisfaction.27
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These four constructs were broken down into aspects that defined each construct.
Technical aspects were broken down into comfort/ease of use, sound quality, and picture quality.
Professional-patient interaction was broken down into comfort, ability to establish rapport, and
patient-provider communication. Patients’ feelings about the consultation were broken down into
comfort, privacy, convenience, usefulness, frequency, and preference. Overall satisfaction
included satisfaction with both technical and nutritional care aspects.
Other aspects of these constructs identified in the literature review, such as anxiety level
associated with the use of telemedicine, patient cost of the use of telemedicine, concern about
technology support, and discipline-specific questions (i.e., questions related to skin care with
teledermatology or psychological aspects with tele-mental health) were excluded due to not
being applicable to this particular intervention.
The questions also addressed drawbacks that have been identified previously in
telemedicine literature involving videoconferencing, such as technical issues negatively affecting
care,12,21 preference for face-to-face visits,13,27 lack of human contact being an issue,13,15,28 and
privacy of personal medical information being compromised.15,28,49 A summary table of the
questions based on the related constructs and questions found during the literature review are
listed in Tables 3 and 4 at the end of this chapter. A summary table of the constructs and
definitions are listed in Table 5.
Question Development
Statements for the questionnaire were written with simple language; contained concise
questions; avoided double-barreled questions; and did not include biased or leading
questions.22,52,53 Twenty-eight questions relating to participant satisfaction of various aspects of
telemedicine were scaled on a five-point Likert-scale ranging from strongly disagree (1) to
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strongly agree (5). Likert scales were used in ten of the fourteen applicable sources used to
construct this survey, including 36 percent of articles (34 out of 93 studies) in one review of
telemedicine satisfaction studies27 and 59 percent of articles (27 out of 47 studies) in a review
related to the technical evaluation of telehealth.21 Two of the other studies used five-point scales
that were not classified as Likert scales,44,48 and two others used verbal interviews.28,49
The final version of the survey consisted of 24 questions. The number of survey
questions should be low enough that answering does not become burdensome for the
participants; previous telenutrition satisfaction surveys ranged from one question to thirty-four
questions.27 Table 6 provides the measurement scale used in the sixteen sources of questions
used to create the survey in this study.
Validation
Several steps were completed to assess the validity of the survey developed. Validation of
a survey refers to the process done to ensure that the item that is intended to be measured in a
particular question is actually being measured in that question.23,53,54 Ensuring validity of a
survey is an important step in survey development,15,37 but was not conducted in a majority (80
out of 93, 86 percent) of telemedicine satisfaction studies identified in a review of the
literature,27 nor in any of the studies (0 out of 14, 0 percent) of a teledermatology review.15
Content validity is the type of validity that determines the degree to which relevant issues
effectively address the constructs represented in the survey.53 Face validity, a type of content
validity, refers to the degree to which questions appear to the layperson as measuring the specific
construct.53 This type of validity is the simplest to assess22 and was included in the content
validation process. The 24 question survey for this study was sent to a panel of professionals to
assess the representativeness, clarity, and relevance related to telenutrition conducted via
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videoconferencing, as outlined as the first step of content validation,53 and the method by which
face validity is addressed.22
Comments the professionals made were taken into account, and the questions were
modified based on the suggestions provided. Two of these were simplified to make the question
easier to understand, one eliminated a double-negative, and one removed the phrase “a lot of”
due to ambiguity in the definition of this phrase, as suggested in the literature.53
Twenty-five Likert scale questions and two open-ended questions were included in the
final survey. The final set of questions was edited to have a common structure. The first question
in this final version was a comparison measure and was not used to measure satisfaction. Of the
twenty-four questions used to measure satisfaction, seven questions related to the technical
aspects, which were broken down into three questions related to comfort or ease of use, two
questions for sound quality, and two questions for picture quality. Eight questions assessed
professional-patient interaction, with one question related to comfort, four questions related to
the ability to establish rapport, and three questions related to patient-provider communication.
Patients’ feelings about the consultation included eight questions which were broken down into
one question each for comfort, privacy, convenience, and preference, and two questions each for
both usefulness and frequency (The question that dealt with comfort was identified with both
constructs of professional-patient interaction and patient’s feelings about consultation.). Overall
satisfaction included one question for satisfaction of technical aspects and one for nutritional
care aspects. The score for each of the Likert scale questions for satisfaction ranged from 1 to 5;
therefore, a higher score indicates more favorable perceptions. The open-ended questions were
included to allow participants to add additional comments relating to their perceptions of the
technical and nutritional care aspects of the telenutrition experience.
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In the final set of questions, 19 were phrased positively and five were phrased negatively
in an attempt to have the participants read each question in its entirety and thoughtfully consider
each one, thus decreasing the halo effect. The halo effect refers to participants’ tendency to
answer every question the same way while not carefully reading each question, due to an overall
positive or negative attitude towards the intervention coupled with a list of questions that all have
either a positive or negative phrasing.22 Table 7 provides the final set of questions for the survey,
including the construct and aspect of each construct being measured by each question.
Reliability
Reliability of a survey refers to the ability of the results to be reproduced if the same
participants were to take the test again.22,53 Internal consistency reliability was measured using
Cronbach’s alpha, which measures the degree of correlation between items on the survey.55 The
value is between zero and one, with higher scores denoting higher reliability.53 A value greater
than 0.7 demonstrates an acceptable correlation.56 For the reliability analysis using Cronbach’s
alpha, correlations between the 24 survey questions related to satisfaction ranged from 0.91440.9259, with the entire set of questions yielding Cronbach’s alpha of 0.9217.
Regarding the seven questions on the survey that dealt with technical aspects of the
telenutrition experience, Cronbach’s alpha for reliability was 0.8379. From the eight questions
regarding professional-patient interaction, Cronbach’s alpha for reliability was 0.8597. From the
eight questions regarding the patient’s feelings about the consultation, Cronbach’s alpha for
reliability was 0.8586. From the two questions measuring overall satisfaction, Cronbach’s alpha
for reliability was 0.6413.
The levels of reliability for the first three constructs demonstrate an acceptable
correlation, indicating that this survey could be reliably replicated among the same participants.
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For the final construct dealing with overall satisfaction, the two questions dealt with overall
satisfaction with the technology and with the nutrition care aspects. These items may differ due
to having issues with the technology but still expressing satisfaction with the nutritional care,
thereby decreasing the reliability of the construct.
Readability
Readability of survey questions selected was assessed using the Flesch-Kincaid Grade
Level test.22 This readability test takes into account the length of the sentence, the number of
words in the sentence, and the number of syllables per word; this test uses these criteria to
provide a number that corresponds to a grade level in school.22,39 When compared to other
readability tests, the Flesch-Kincaid Grade Level has been shown to be most reliable for use with
junior high through high school grade levels.57 This grade span was the goal readability range for
this survey based on prior research of a “low-literacy” survey achieving a level of eighth grade.37
The final survey used for this study was enhanced from previous drafts of this survey, by
simplifying the vocabulary used in the questions asked. The word “videoconferencing” was
changed in eleven questions of the final survey to “video session” or “video calls” for ease of
reading. Words that resulted in higher than desired readability levels but were common to
participants due to the nature of the study, for example “dietitian” and “technology,” were
considered acceptable to include in the questions.37
Table 7 provides the readability level of each question. The mean readability level of all
questions used was 8.7, with individual questions ranging from 2.4 to 13.8.
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Table 1: Questions relating to the technical aspects in the Telenutrition Satisfaction Survey with the original construct or question
and source
Our Question
Construct and Source
Original Question and Source
Measurement: subjective ratings of
Measuring comfort/Ease of Use
comfort (ATA: TMH)
Technical aspects
Technical aspects (Williams)
1. Prior to this program, I had experience
Measurement: familiarity (past use).
communicating via video calls (like
(ATA: TMH)
Facetime or Skype).
Measurement: usability of the
technology (ATA: TMH)
Item that needs to be addressed: Use
The telemedicine equipment is easy to
of equipment (Demiris)
use. (Bakken)
2. The webcam was easy to use.
Technology area to be assessed: ease
Was the technology easy to use? (Parker
of use (Clarke)
Oliver)
Comfort with technology
(Richardson)
Perceived ease of use (Rahimpour)
Measurement: usability of the
technology (ATA: TMH)
Item that needs to be addressed: Use
The telemedicine equipment is easy to
of equipment (Demiris)
use. (Bakken)
3. The video call software was easy to use.
Technology area to be assessed: ease
Was the technology easy to use? (Parker
of use (Clarke)
Oliver)
Comfort with technology
(Richardson)
Perceived ease of use (Rahimpour)
I can hear my health-care provider clearly
Technology area to be assessed: video
(Yip)
and sound quality (Clarke)
4. There was good sound quality during the
Did you have trouble hearing your
Sound Clarity (Richardson)
video sessions.
specialist during the consultation? (Dick)
Item: Sound quality (Haozous)
Was the sound satisfactory? (Parker
Variable: Sound quality (Doorenbos)
Oliver)
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5. There was good video quality in the
video sessions.

6. I was able to hear the dietitian clearly
during the video sessions.

7. I was able to see the dietitian clearly
during the video sessions.

Quality of verbal communication
(Chae)
Technology area to be assessed: video
and sound quality (Clarke)
Picture Clarity (Richardson)
Item: Picture quality (Haozous)
Variable: Picture quality (Doorenbos)
Quality of image (Chae)
Technology area to be assessed: video
and sound quality (Clarke)
Sound Clarity (Richardson)
Item: Sound quality (Haozous)
Variable: Sound quality (Doorenbos)
Quality of verbal communication
(Chae)
Technology area to be assessed: video
and sound quality (Clarke)
Picture Clarity (Richardson)
Item: Picture quality (Haozous)
Variable: Picture quality (Doorenbos)
Quality of image (Chae)

8. I was not able to focus on what the
dietitian was saying because I was
distracted by the technology.

Distraction of technology
(Richardson)

9. Overall, I was satisfied with the use of
technology as a way to receive nutrition
care.

Overall satisfaction (Richardson)
Measurement: patient satisfaction?
(ATA: TMH)
Item: Overall satisfaction with
telehealth (Haozous)
Variable: Satisfaction with telehealth
(Doorenbos)
Patient satisfaction level (Chae)
Overall satisfaction (Williams)
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I can see my health-care provider as if we
met in person (Yip)
Did you have trouble seeing your
specialist during the consultation? (Dick)
Was the picture quality satisfactory?
(Parker Oliver)
I can hear my health-care provider clearly
(Yip)
Did you have trouble hearing your
specialist during the consultation? (Dick)
Was the sound satisfactory? (Parker
Oliver)
I can see my health-care provider as if we
met in person (Yip)
Did you have trouble seeing your
specialist during the consultation? (Dick)
Was the picture quality satisfactory?
(Parker Oliver)

Patient's subjective satisfaction and
experience with the TMH service
provided. (ATA: TMH)
Overall, how satisfied were patients with
the telemedicine services they received?
(IOM)
In general, I am satisfied with the
telemedicine system. (Bakken)

Overall attitude toward the Home
Telecare Management System
(Rahimpour)
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Please rate your overall satisfaction level
with TM. (Dick)
Overall, I am satisfied with the quality of
service being provided via telemedicine.
(Yip)
How satisfied are/were you with home
telecare? (Agrell)

Table 2: Questions relating to the nutritional care aspects in the Telenutrition Satisfaction Survey with the original construct or
question and source
Our Question
Construct
Original Question and Source
How did patients rate their physical and
Measurement: subjective ratings of
psychological comfort with the application?
comfort (ATA: TMH)
(IOM)
Item: Comfort with asking questions At the end of your consultation, how
via telehealth (Haozous)
comfortable were you with the idea of
10. I felt comfortable talking to the dietitian
Variable: Comfort with asking
speaking to your specialist through TM?
using video calls.
questions via telehealth (Doorenbos) (Dick)
Ability to speak freely (Callahan)
I feel comfortable communicating with my
Experience (comfort, embarrassment) health-care provider. (Yip)
(Williams)
I am comfortable using the equipment.
(Parker Oliver)
Was the lack of direct physical contact with
Item that needs to be addressed: Lack
the distant clinician acceptable? (IOM)
of physical contact (Demiris)
11. Not having direct physical contact with
The lack of physical contact during a video
Concerns: Lack of physical presence
the dietitian was a problem.
visit is not a problem. (Bakken)
of a health care provider
The lack of direct physical contact with the
(Rahimpour)
nurse with telecare was acceptable. (Agrell)
Did patients have concerns about whether
the privacy of personal medical information
was protected? (IOM)
Item that needs to be addressed:
My privacy is protected during video visits.
Possible concerns about privacy and
12. I was concerned about the privacy of my
(Bakken)
confidentiality of medical data
personal medical information during the
Do you feel that your privacy was
(Demiris)
video visits.
respected during the TM consultation?
Concerns: Confidentiality
(Dick)
(Rahimpour)
I have been concerned about whether the
privacy of my personal medical
information was protected. (Agrell)
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Measurement: would patient refer
others to this service? (ATA: TMH)
Relative preference for a
13. I would have preferred to meet with the
telemedicine visit compared with a
dietitian in person rather than via video
face-to-face visit. (Callahan)
calls.
Preferences between tele-medicine
and
face-to-face consultation (Williams)
Measurement: patient-provider
communication. (ATA: TMH)
Easy to talk (Richardson)
14. The feedback I received from the dietitian
Item that needs to be addressed:
helped me understand what I needed to do
Confidence in remote physician.
to lose weight.
(Demiris)
Patient–professional interaction
(Williams)
Measurement: patient-provider
communication. (ATA: TMH)
Easy to talk (Richardson)
15. The feedback I received from the dietitian
Item that needs to be addressed:
helped me understand what I needed to do
Confidence in remote physician.
to make healthier food choices.
(Demiris)
Patient–professional interaction
(Williams)

16. I was not able to develop a relationship
with the dietitian with video calls.

Measurement: self-reported level of
direct and/or indirect evidence that
the condition of rapport is present
between the patient(s) and the
professional(s)? (ATA: TMH)

17. The dietitian motivated me to lose weight.

Measurement: patient-provider
communication. (ATA: TMH)
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How did patients rate the explanations
provided to them of what their problem was
and what was being recommended? (IOM)
My nurse case manager answers my
questions. (Bakken)

How did patients rate the explanations
provided to them of what their problem was
and what was being recommended? (IOM)
My nurse case manager answers my
questions. (Bakken)

How did patients (and family members)
rate the skills and personal manner of the
consultant and the attending personnel
(e.g., primary care physician, nurse
practitioner)? (IOM)
I can easily talk to my health-care provider.
(Yip)
How did patients (and family members)
rate the skills and personal manner of the

Easy to talk (Richardson)
Measurement: self-reported level of
direct and/or indirect evidence that
the condition of rapport is present
between the patient(s) and the
professional(s)? (ATA: TMH)
Patient–professional interaction
(Williams)

18. Meeting with the dietitian using video
calls was more convenient than meeting
in person.

19. The nutrition coaching phone calls were
useful.

20. The video sessions with the dietitian were
useful.

Measurement: convenience of
receiving care via this approach
(ATA: TMH)
Convenience (Williams)
Impact on access to health care
(Rahimpour)

consultant and the attending personnel
(e.g., primary care physician, nurse
practitioner)? (IOM)

I obtain better access to health-care services
by use of telemedicine. (Yip)
Telemedicine saves me time travelling to
hospital or a specialist clinic. (Yip)
Video visits make it easier for me to
contact the nurse. (Bakken)
Video visits save me time. (Bakken)

Item: Usefulness of the information
presented (Haozous)
Variable: Usefulness of information
presented (Doorenbos)
Perceived usefulness (Rahimpour)
Item: Usefulness of the information
presented (Haozous)
Variable: Usefulness of information
presented (Doorenbos)
Perceived usefulness (Rahimpour)
How did patients rate the convenience of
the encounter, its duration, its timeliness,
and its cost? (IOM)
How did patients rate the convenience of
the encounter, its duration, its timeliness,
and its cost? (IOM)

21. The frequency of the monthly video
sessions was ideal.
22. The frequency of the weekly nutrition
coaching phone calls was ideal.
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23. Meeting with the dietitian using video
calls was an effective method of nutrition
care.

24. Overall, I was satisfied with the quality of
nutrition care I received.

25. If I needed nutrition care in the future, I
would like to receive it through video
calls.

Item that needs to be addressed:
Ability to express concerns, ask
questions (Demiris)

Item that needs to be addressed:
Future use (Demiris)
Overall satisfaction (Richardson)
Measurement: patient satisfaction?
(ATA: TMH)
Item: Overall satisfaction with
telehealth (Haozous)
Variable: Satisfaction with telehealth
(Doorenbos)
Patient satisfaction level (Chae)
Overall satisfaction (Williams)
Overall attitude toward the Home
Telecare Management System
(Rahimpour)
Measurement: would patient do this
again? (ATA: TMH)
Item that needs to be addressed:
Preference for type of consultation
(Demiris)
Item: I would use telehealth again
(Haozous)
Would endorse future telemedicine
visits (Callahan)
Intention to use (Rahimpour)
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How did patients rate the explanations
provided to them of what their problem was
and what was being recommended? (IOM)
I can explain my medical problems well
enough during a video visit. (Bakken)
I feel comfortable communicating with my
health-care provider. (Yip)
Overall, how satisfied were patients with
the telemedicine services they received?
(IOM)
In general, I am satisfied with the
telemedicine system. (Bakken)
Please rate your overall satisfaction level
with TM. (Dick)
Overall, I am satisfied with the quality of
service being provided via telemedicine.
(Yip)
How satisfied are/were you with home
telecare? (Agrell)

Would patients be willing to use the
telemedicine service again? (IOM)
I will use telemedicine services again.
(Yip)
I would be willing to use home telecare
again. (Agrell)

American Telemedicine
Association: Telemental
Health

Bakken et al. (2006)
X

Yip et al. (2002)

Dick et al. (1999)

Chae et al. (2001)

Rahimpour et al. (2008)
X
X

Parker Oliver et al. (2004)
X
X
X

X
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X

X

X

X

Agrell et al. (2000)

X

Williams et al. (2001)

X

Institute of Medicine (1996)

Demiris et al. (2004)
X
X

Clarke and Thiyagarajan
(2008)
X
X
X
X
X
X

Richardson et al. (2015)
X
X
X
X
X
X

Haozous et al. (2010)
X
X
X
X
X

Doorenbos et al. (2010)
X
X
X
X
X

X

Overall, I was satisfied with
the use of technology as a way
to receive nutrition care.

I was not able to focus on what
the dietitian was saying
because I was distracted by the
technology.

I was able to see the dietitian
clearly during the video
sessions.

I was able to hear the dietitian
clearly during the video
sessions.

There was good video quality
in the video sessions.

There was good sound quality
during the video sessions.

The video call software was
easy to use.

The webcam was easy to use.

Prior to this program, I had
experience communicating via
video calls (like Facetime or
Skype).

Table 3: Questions from the Telenutrition Satisfaction Survey relating to the Technical Aspects with the Original Sources

X

X
X
X

X
X
X

X
X
X
X
X

X
X
X
X
X

X

Callahan et al. (1998)

X

X

X

X

Institute of Medicine (1996)
American Telemedicine
Association: Telemental
Health
Bakken et al. (2006)
Yip et al. (2002)
Dick et al. (1999)
Demiris et al. (2004)
Clarke and Thiyagarajan
(2008)
Richardson et al. (2015)
X

Haozous et al. (2010)
Doorenbos et al. (2010)
Callahan et al. (1998)
Agrell et al. (2000)
Chae et al. (2001)
Williams et al. (2001)
Rahimpour et al. (2008)
Parker Oliver et al. (2004)
X
X
X
X

X
X
X

X

X

X
X
X

X
X

X
X

X

X
X

X
X

X
X

X
X

X

X

42

X
X
X

X
X
X
X
X

X
X
X

X
X
X
X

X
X

X

The video sessions with the
dietitian were useful.

The nutrition coaching phone calls
were useful.

If I needed nutrition care in the
future, I would like to receive it
through video calls.

X

Overall, I was satisfied with the
quality of nutrition care I received.

X

Meeting with the dietitian using
video calls was an effective method
of nutrition care.

X

The frequency of the weekly
nutrition coaching phone calls was
ideal.

X

The frequency of the monthly
videoconferencing sessions was
ideal.

X

Meeting with the dietitian using
video calls was more convenient
than meeting in person.

The dietitian motivated me to lose
weight.

I was not able to develop a
relationship with the dietitian with
video calls.

The feedback I received from the
dietitian helped me to make
healthier food choices.

The feedback I received from the
dietitian helped me understand
what I needed to do to lose weight.

I would have preferred to meet with
the dietitian in person rather than
via video calls.

I was concerned about the privacy
of my personal medical information
during the video sessions.

Not having direct physical contact
with the dietitian was a problem.

I felt comfortable talking to the
dietitian/nutritionist using video
calls.

Table 4: Questions from the Telenutrition Satisfaction Survey relating to the Nutritional Care Aspects with the Original Sources

X
X
X
X
X

X
X
X

X

X
X

X
X
X
X

X

X

X
X
X
X

X

X

X
X

X
X
X

X

Table 5: Constructs of satisfaction and definitions of each sub-scale of the constructs used in the Telenutrition Satisfaction Survey
Constructs with sub-scales

Definition related to our purposes

Technical aspects
Comfort/Ease of Use

Usability of the technology

Sound Quality

Assessment of the perceived clearness of audio output from the electronic device (i.e.,
webcam)

Picture Quality

Assessment of the perceived clearness of the video image from the electronic device (i.e.,
webcam)

Professional-patient interaction
Comfort

Feeling of ease associated with nutrition care

Ability to establish rapport

Capability of building a trusting relationship

Patient-provider communication

Ability to exchange information effectively between the nutrition care provider and the
patient

Patient’s feelings about
consultation
Comfort

Feeling of ease associated with nutrition care

Privacy

Confidentiality of medical information being maintained

Convenience

Accessing the nutrition care service with little difficulty

Usefulness

The level that the mode of nutrition care was helpful

Frequency

Occurrence at which the nutrition care service was provided

Preference

A greater liking for one alternative over another

Overall satisfaction
Satisfaction

Fulfillment of the individual’s expectations in relation to the nutrition care received
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Table 6: Measurement scale used in the sixteen sources of questions used in the Telenutrition Satisfaction Survey
Number of Questions
Measurement Scale
Source
Asked
Institute of Medicine (1996)
American Telemedicine
Association: Telemental Health
Bakken et al. (2006)
Yip et al. (2002)
Dick et al. (1999)
Demiris et al. (2004)
Clarke and Thiyagarajan (2008)
Richardson et al. (2015)
Haozous et al. (2010)
Doorenbos et al. (2010)
Callahan et al. (1998)
Agrell et al. (2000)
Chae et al. (2001)
Williams et al. (2001)
Rahimpour et al. (2008)
Parker Oliver et al. (2004)

n/a

n/a

n/a

n/a

5-point Likert scale, strongly disagree to strongly agree
5-point Likert scale, strongly disagree to strongly agree
3- or 5-point Likert scale response options (completely satisfied, very
satisfied, satisfied, not very satisfied, not at all satisfied), one question
utilized binary response options (yes, no)
13 out of 14 used questionnaires (no specifics on scale), 1 of 14 used
interviews
27 out of 47 studies in review (59%) used Likert scales
4-point Likert scale, “poor quality” to “good quality,” or “extremely
distracting” to “I didn’t notice it at all”
7-point Likert-like scale, not at all true to very true
Scores ranged from 1 (lowest) to 5 (highest)
5-point Likert scale, strongly disagree to strongly agree
Interviews
5-point scale (ranging from ‘much below average’, ‘below average’,
average,’ ‘better than average’, and ‘much better than average’)
64 out of 72 studies in review (89%) used Likert scales
Focus group interviews
5-point Likert scale, strongly agree to strongly disagree

26
14

44

13
Not provided
Not provided
10
6
6
4
34
4
Range: 1 to 34
14
7

Table 7: Final set of questions with their readability level, construct and aspect of each construct in the Telenutrition Satisfaction
Survey
Aspect of
Q
Statement and Readability Level (Flesch-Kincaid Grade Level)
Construct
Construct
Please rate your satisfaction with the TECHNICAL ASPECTS of your telenutrition experience.
Prior to this program, I had experience communicating via video calls
Q1
(like Facetime or Skype). (12.2)a
Q2

The webcam was easy to use. (2.4)

Technical Aspect

Q3

The video call software was easy to use. (5.2)

Technical Aspect

Q4
Q5
Q6
Q7

There was good sound quality during the video sessions. (7.5)
Technical Aspect
There was good video quality during the video sessions. (10.2)
Technical Aspect
I was able to hear the dietitian clearly during the video sessions. (8.7)
Technical Aspect
I was able to see the dietitian clearly during the video sessions. (8.7)
Technical Aspect
I was not able to focus on what the dietitian was saying because I was
Q8
Technical Aspect
distracted by the technology. (10.4)
Overall, I was satisfied with the use of technology as a way to receive
Q9
Overall Satisfaction
nutrition care. (9.8)
Please rate your satisfaction with the NUTRITIONAL CARE aspects of your telenutrition experience.
Professional-Patient
Q10 I felt comfortable talking to the dietitian using video calls. (10.7)
Interaction, and Patient’s
Feelings about Consultation
Not having direct physical contact with the dietitian was a problem.
Professional-Patient
Q11
(9.0)
Interaction
I was concerned about the privacy of my personal medical information
Patient’s Feelings about
Q12
during the video sessions. (13.8)
Consultation
I would have preferred to meet with the dietitian in person rather than
Professional-Patient
Q13
via video calls. (8.3)
Interaction
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Comfort/Ease of
use
Comfort/Ease of
use
Sound quality
Picture quality
Sound quality
Picture quality
Comfort/Ease of
use
Satisfaction

Comfort
Ability to
establish rapport
Privacy
Ability to
establish rapport

Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
a

The feedback I received from the dietitian helped me understand what I
needed to do to lose weight. (7.8)
The feedback I received from the dietitian helped me to make healthier
food choices. (5.8)
I was not able to develop a relationship with the dietitian with video
calls. (10.0)

Professional-Patient
Interaction
Professional-Patient
Interaction
Professional-Patient
Interaction
Professional-Patient
The dietitian motivated me to lose weight. (7.3)
Interaction
Meeting with the dietitian using video calls was more convenient than
Patient’s Feelings about
meeting in person. (10.0)
Consultation
Patient’s Feelings about
The nutrition coaching phone calls were useful. (7.3)
Consultation
Patient’s Feelings about
The video sessions with the dietitian were useful. (9.6)
Consultation
Patient’s Feelings about
The frequency of the monthly video sessions was ideal. (8.8)
Consultation
The frequency of the weekly nutrition coaching phone calls was ideal.
Patient’s Feelings about
(8.0)
Consultation
Meeting with the dietitian using video calls was an effective method of
Professional-Patient
nutrition care. (10.9)
Interaction
Overall, I was satisfied with the quality of nutrition care I received. (9.7) Overall Satisfaction
If I needed nutrition care in the future, I would like to receive it through Patient’s Feelings about
video calls. (7.6)
Consultation

Question 1 was used as a comparison measure and was not included in satisfaction results.
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Patient-provider
communication
Patient-provider
communication
Ability to
establish rapport
Ability to
establish rapport
Convenience
Usefulness
Usefulness
Frequency
Frequency
Patient-provider
communication
Satisfaction
Preference

CHAPTER 5: RESULTS
Participants
Of the 27 men included in the sample, the mean age was 59.22 (SD=7.94), with a range
of 27 years (41 years old to 68 years old). Over half (15, 55.6 percent) of the participants were
between the ages of 60 and 70. From this sample, all 27 were self-identified as non-Hispanic
white males, 26 (96.3 percent) were married, 13 (48.1 percent) completed four or more years of
college, and 15 (55.6 percent) had an annual household income of greater than $75,000. As for
employment status, 15 (55.6 percent) were employed full-time for wages, four (14.8 percent)
were self-employed, seven (25.9 percent) were retired, and one (3.7 percent) was unable to work.
Table 8 contains participant demographic characteristics.
Technical Difficulties
A total of 81 video calls were attempted with the twenty-seven participants who are
included in this sample (i.e., completed the survey) with 27 calls at each video time point.
Problems were broken down depending on the time point which they occurred: difficulties
occurring while logging into the Vidyo portal and problems occurring during the video call.
These problems were then further broken down into four problem sources: internet connection,
server problems, hardware problems due to a mechanical error, or hardware problems due to user
error. For breakdown of problem source logging into the Vidyo portal and during the call, see
Tables 9 and 10 respectively.
Once the problems occurring during the video calls were classified into their problem
source, they were further broken down into either a “major disruption” or a “minor disruption.”
“Major disruptions” for the participant were defined as interruptions to the video that caused the
call to be disrupted, in which action was needed to remedy the technical difficulty and resume
the conversation. Examples of major disruptions include: the call being dropped; the video
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freezing for more than ten seconds at one time; losing the video picture of the participant or
RDN; the RDN’s voice breaking up with the participant being unable to understand; or if the
participant’s video was lost but the RDN could still hear him. The primary solution for major
disruptions was having the RDN, the participant, or both sign out of the Vidyo portal and then
re-enter. Over half of the participants (14 of 27, 51.9 percent) experienced major disruptions
during the video calls, although major disruptions decreased over the course of the three video
calls (10 during call 1, 10 during call 2, and 8 during call 3). “Minor disruptions” for the
participant were defined as interruptions in which no action was taken. Examples of minor
disruptions included the video freezing for less than ten seconds at one time; having a delay of
voice in which voice and mouth were not synced on the video; the video picture being unclear;
the sound having an echo; the voice volume raising and lowering; and the screen flashing back
and forth between the participant and RDN picture. The most frequent minor disruption that
occurred was the picture freezing for less than ten seconds; by the final video call, this disruption
was the most frequently occurring, with 90 percent of all minor disruptions being the video
freezing briefly. Twenty-six out of 27 participants (96.3 percent) experienced at least one minor
or major disruption throughout the course of the three video calls.
Logging in to the Vidyo portal
Technical difficulties occurred throughout the course of the study when participants
attempted to log in to the Vidyo portal, but these problems were able to be overcome by quick
troubleshooting or by employing alternate means of conducting the interview. Of the 81 total
calls, the first two video calls attempted with one of the participants were unable to be completed
over videoconferencing due to internet connection problems, so the calls were held over the
telephone. Thus, only 79 calls conducted contained at least some video connection. For each call,
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multiple participants faced no issues logging in: 18 participants (66.7 percent) for call one, 12
participants (44.4 percent) for call two, and 11 participants (40.1 percent) for call three.
Participants generally faced technical difficulties logging into the Vidyo portal during at least
one of the video calls, with 22 of 27 participants (81 percent) experiencing at least at one
technical difficulty logging into this portal over the course of the study.
The most frequent type of problems encountered were mechanical errors dealing with the
computer hardware. The main mechanical problem dealt with the RDN being unable to hear the
participant initially when he logged into the Vidyo portal. This problem was typically resolved in
less than one minute, and the RDN was able to hear the participant and conduct the call as
intended. However, eight times throughout the intervention (8 of 81 calls, 9.9 percent; affecting 6
of 27 participants, 22.2 percent), this problem was unable to be fixed after multiple
troubleshooting attempts that had worked when the problem had occurred with other
participants. Thus, these calls were held via video and telephone simultaneously so the
participant and RDN could see each other over video but have audio via telephone.
Some other issues that occurred during the initiation of calls were the participant calling
or emailing to say that he was having issues logging in; the participant being unable to hear the
RDN; and the RDN being unable to see or hear the participant even though the participant could
see and hear the RDN. These issues were each resolved with an explanation by the RDN or by
contacting technology support staff, with participant permission. The total average time taken to
get the video to work was 2 minutes, 8.9 seconds for both calls one and two, and 2 minutes, 11.1
seconds for call three.
Table 11 provides a full breakdown of problems occurring while logging in to the Vidyo
portal.
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During the video call
Technical difficulties also occurred during video calls throughout the course of the study;
these problems were also overcome by quick troubleshooting or by employing alternate means of
conducting the interview. Over one-third of the participants faced no issues during the video
calls, with thirteen participants experiencing no problems during the first set of calls, ten
participants experiencing no difficulties during the second set of calls, and twelve participants
experiencing no difficulties during the third set of calls. Of the four problem sources, the
majority of the problems occurring were hardware problems due to a mechanical error: 29 of 31
(93.5 percent) technical difficulties were a result of this problem during the first set of video
calls, 25 of 26 (96.2 percent) during the second, and 38 of 40 during the third (95.0 percent).
After successful initial video connection, a total of ten calls were dropped over the course
of the intervention with the number of calls dropped decreasing over time: six calls dropped
during the first video call, four during the second, and one during the third. Of the six dropped
during the first call, two participants had two dropped calls each, and two participants had one
dropped call each. Five of these calls were the result of mechanical errors, while one was due to
a server error. Regarding the server error, the company who provided the internet service being
used at the location of the RDN was cyber attacked, causing large portions of the network to be
shut down. This call was then completed over telephone, per participant request. This issue
occurred during the first video call, and the participant later had two successful video calls with
no issues. The other dropped calls were successfully reconnected within one minute of losing the
video, and the call was able to be completed over video.
The four dropped calls during the second video call all occurred to the same participant.
This participant had experienced no issues during the first video call. All four dropped calls were
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the result of hardware problems due to mechanical errors. The video picture and sound were both
dropped four times within the first eight minutes of the call. Each time the call was dropped, the
participant was able to reconnect to the video within one minute; however, due to the disruptive
nature of the continuously dropped calls as the nutrition counseling was ongoing, the participant
and RDN agreed to complete the remainder of the call over telephone. This participant did not
have any technical issues during his third video call.
The one dropped call during the third video call was due to hardware problems dealing
with user error. The participant’s computer was scheduled to restart during the video call,
resulting in a loss of the video picture. Once the computer restarted, the participant was able to
successfully reconnect, and the video call was completed with no further issues.
Table 12 provides a full breakdown of problems occurring during the video call.
Survey
Survey results demonstrate participants’ satisfaction with the intervention. Table 13
provides a breakdown of each survey question with the Likert response and percentage. A high
level of satisfaction was found with both the technical aspects and the nutritional care aspects of
the telenutrition experience with a mean of 4.30 (SD=0.48) out of 5. The lowest rated mean score
on the survey was 3.96 (SD=0.87) out of 5 for the statement, “The webcam was easy to use;”
every other satisfaction question was rated at least a 4 on the 5 point scale. The highest mean
score was rated 4.63 (SD=0.69) out of 5 for the item, “Overall, I was satisfied with the quality of
nutrition care I received.” Table 14 provides a breakdown of mean (SD) of all survey questions.
Each of the four constructs had an average score of greater than 4 out of 5, when broken
down by survey construct. Table 15 provides the distribution of the overall satisfaction survey
scores and the score break down by construct. Between the four survey constructs, the range of
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mean scores was 4.19 (SD=0.61) to 4.41 (SD=0.76) with technical aspects being rated the lowest
and overall satisfaction the highest. For the seven questions on the survey that dealt with
technical aspects of the telenutrition experience, the mean score was 4.19 (SD=0.61) out of 5.
For the eight questions regarding professional-patient interaction, the mean score was 4.38
(SD=0.55) out of 5. For the eight questions regarding the patient’s feelings about the
consultation, the mean score was 4.33 (SD=0.55) out of 5. For the two questions measuring
overall satisfaction, the mean score was 4.41 (SD=0.76) out of 5. Based on comments provided
in the open-ended questions relating to the technology aspects of the telenutrition experience,
one participant who rated the technology aspects 2.63 out of 5, stated that despite having issues
on several occasions with video and audio loss, he and the RDN were able to continue the calls
using simple troubleshooting or by employing alternate means and that he was overall satisfied.
No significant differences were found in survey results when comparing different
demographics of age, income level, education level, or employment status. Regarding age, the
youngest and oldest age ranges had similar mean satisfaction levels (M=4.37, SD=0.46 and
M=4.36, SD=0.41, respectively). The middle group of ages had a lower mean satisfaction level
(M=4.17, SD=0.63), but this difference was not significant (p=0.66). When comparing income
level, the mean survey score of participants with an annual income level of $75,000 or greater
(M4.27, SD=0.13) had no significant differences than the score of participants with an income
level less than $75,000 (M=4.26, SD=0.15) (p=0.95). There were also no significant differences
(p=0.26) in satisfaction based on the participants’ highest grade of education completed.
Satisfaction levels were similar between those who completed grade 12 or GED (M=4.04,
SD=0.31), one to three years of college (M=4.40, SD=0.49), or who were college graduates
(M=4.39, SD=0.53). When comparing employment status, participants who were currently
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working for wages (i.e., employed full-time or self-employed) had a mean satisfaction score of
4.27 (SD=0.51), while participants who were currently not employed and receiving wages (i.e.,
retired or unable to work) had a mean satisfaction score of 4.37 (SD=0.42); no significant
differences were found between these two employment brackets (p=0.62).
When comparing survey results with technical aspects, no significant differences in level
of satisfaction were based on facing technical problems during the videoconferencing.
Participants who were unable to log into the Vidyo portal and were unable to fix this problem on
at least one occasion had no significant difference in satisfaction level when compared to
participants who had no technical issues (p=0.87). When logging into the Vidyo portal, the six
participants who faced an issue that was unable to be fixed over video rated their satisfaction
slightly higher (M=4.33, SD=0.40) than participants who either faced no issues logging into the
Vidyo portal or those whose problems were able to be corrected (M=4.30, SD=0.51), but the
difference was not significant. Participants experiencing at least one major problem during the
videoconferencing sessions also exhibited no significant difference in satisfaction level
compared to participants who experienced no problems (p=0.96). If the participant experienced
any major problems that disrupted the call during the videoconferencing sessions, the mean
satisfaction score was 4.30 (SD=0.44), while those who did not experience any major issues had
a similar mean score with 4.31 (SD=0.54). Furthermore, no significant difference in satisfaction
level was found based on the level of prior videoconferencing experience when comparing all
five levels of Likert responses from strongly disagree to strongly agree (p=0.13). Participants
who strongly agreed that they had prior experience rated satisfaction the highest; therefore, when
these participants who strongly agreed were compared with the rest of the sample, mean scores
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were significantly higher (p<0.0001) for those participants who strongly agreed (M=4.79,
SD=0.05) than the rest of the sample (M=4.16, SD=0.45).
Table 8 lists the average satisfaction score broken down by each comparison variable.
Table 16 provides analysis of variance results of the satisfaction survey for the comparisons age
group, education level, and prior videoconferencing experience, and Table 17 provides t-test
results of the satisfaction survey for the comparisons income level, employment status, Vidyo
portal issues, major disruptions during the video call, and the binary comparison of prior
videoconferencing experience.
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Table 8: Demographic characteristics with mean (SD) satisfaction survey score by comparison
variables (N=27)
n
%
Mean
SD
Race
Non-Hispanic white
27
100
4.30
0.48
Marital Status
Married
26
96.3
4.30
0.49
Never married
1
3.7
4.38
Age Range (years)
40-49
4
14.8
4.37
0.46
50-59
8
29.6
4.17
0.63
60-70
15
55.6
4.36
0.41
Annual Household Income Level
Up to $74,999
10
37.0
4.26
0.15
$75,000 or more
15
55.6
4.27
0.13
Prefer not to say
1
3.7
Missing
1
3.7
Education Level Completed
Grade 12 or GED
7
25.9
4.04
0.31
College 1 year to 3 years
7
25.9
4.40
0.49
College 4 years or more
13
48.1
4.39
0.53
Employment Status
Employed for wages (full-time)
15
55.6
4.27
0.51
Self-employed
4
14.8
Retired
7
25.9
4.37
0.42
Unable to work
1
3.7
Unable to Fix Issue Logging Into
Vidyo
Yes
6
22.2
4.33
0.40
No
21
77.8
4.30
0.51
Experienced Major Issues During
Video
Yes
14
51.9
4.30
0.44
No
13
48.1
4.31
0.54
Prior to this program, I had experience
communicating via video calls.
Strongly Disagree
6
22.2
4.28
0.40
Disagree
4
14.8
4.08
0.37
Neutral
4
14.8
4.20
0.49
Agree
9
33.3
4.09
0.53
Strongly Agree
4
14.8
4.79
0.05
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Table 9: Technical issues faced during 81 attempted video calls logging into the Vidyo portal,
broken down by problem source
Second Video
Third Video
First Video
Call
Call
Call
Number of times
Internet connection
Unable to fix problem
Server problems
Hardware problem: mechanical error
Unable to fix problem
Hardware problem: user error
Number of participants with no issues
Average time to get video to work

1
1
0
8
1
0
18
2 minutes,
8.9 seconds
0-14

Range of time to get video to work (minutes)
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1
1
0
11
2
4
12
2 minutes,
8.9 seconds
0-12

0
n/a

0
14
3
4
11
2 minutes,
11.1 seconds
0-15

Table 10: Technical issues faced during 81 attempted video calls, broken down by problem
sourcea
First Video
Second
Third Video
Call
Video Call
Call
Number of times
Internet connection
1
1
0
Server problems
1
0
0
Hardware problem: mechanical error
29
26
38
Major disruption, action required
10
10
8
Minor disruption, no action taken
19
16
30
Hardware problem: user error
0
0
2
Number of participants with no issues
13
10
12
a
Note: Some participants had multiple problems occur during a single call, giving a higher
number of the number of times a problem occurred than the number of participants
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Table 11: Types of technical issues logging onto the Vidyo portal broken down by time of call
for 81 video calls
Video call
Video call
Video call
Problem
Technical Issue
Overall
1
2
3
Source
Number of times
27
27

Total calls

27

81

-

No issues
Unable to establish
video
RDN unable to hear
participant/participant’s
voice was muffled
initially
RDN unable to see
participant; participant
able to see RDN
Participant unable to
hear RDN initially
Participant called/emailed saying he was
having issues
RDN explained how to
turn on microphone
and video
RDN walked
participant through
process of downloading
and installing Vidyo
software
Participant could hear
RDN but not see RDN

18

12

11

41

1

0

2

Internet
connection

1

5

10

11

26

Hardware,
mechanical

1

0

0

1

Hardware,
mechanical

2

0

1

3

Hardware,
mechanical

0

3

1

4

Hardware,
user

0

1

0

1

Hardware,
user

0

0

2

2

Hardware,
user

0

0

2

2

RDN unable to hear or
see participant

0

1

1

2

Unable to fix problem
Average length of time
to get video to work
(minutes)
Range of length of time
to get video to work
(minutes)

2

3

8

2 minutes,
8.9 seconds

2 minutes,
8.9 seconds

3
2 minutes,
11.1
seconds

Hardware,
mechanical
Video 2:
Hardware,
mechanical
Video 3:
Hardware,
user
-

-

-

0-14

0-12

0-15

-

-
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Table 12: Types of technical issues during the video calls broken down by time of call for 81
video calls
Problem
Technical Issue
Video call 1 Video call 2 Video call 3
Overall
Source
Total calls
No issues

27

Number of times
27
27

81

Internet
connection
Hardware,
mechanical
Hardware,
mechanical
Hardware,
mechanical
Hardware,
mechanical
1: Server,
9:
Hardware,
mechanical
1:
Hardware,
user
Hardware,
mechanical
Hardware,
user

13

10

12

35

Unable to establish
video

1

1

0

2

Video froze

11

8

29a

48

Delay of voice

5

3

0

8

Picture unclear/fuzzy

2

4

1

7

Video had an echo

1

1

1

3

Call dropped

6

4

1

11

RDN voice breaking up
2
1
1
4
for participant
Participant voice
1
0
1
2
volume up and down
Participant lost video
Hardware,
but could still hear
2
1
5
8
mechanical
RDN
Participant unable to
Hardware,
see RDN, but RDN
0
3
0
3
mechanical
could see him
Participant screen
flashed back and forth
Hardware,
0
0
1
1
between his picture and
user
RDN picture
Total number of
31
26
40
96
issues
a
Of the 29 times frozen during the third video, two were major disruptions and 27 were minor
disruptions.
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Table 13: Survey Results broken down by individual questions from the Telenutrition
Satisfaction Survey (N=27)
Q
Statement, Responses
n
Prior to this program, I had experience communicating via
Q1
video calls.a
Strongly Disagree
6
Disagree
4
Neutral
4
Agree
9
Strongly Agree
4
Q2
The webcam was easy to use.
Strongly Disagree
1
Disagree
0
Neutral
4
Agree
15
Strongly Agree
6
Missing
1
Q3
The video call software was easy to use.
Strongly Disagree
1
Disagree
1
Neutral
0
Agree
18
Strongly Agree
7
Q4
There was good sound quality during the video sessions.
Strongly Disagree
0
Disagree
2
Neutral
0
Agree
14
Strongly Agree
11
Q5
There was good video quality during the video sessions.
Strongly Disagree
0
Disagree
1
Neutral
0
Agree
15
Strongly Agree
11
I was able to hear the dietitian clearly during the video
Q6
sessions.
Strongly Disagree
0
Disagree
2
Neutral
0
Agree
14
Strongly Agree
11
I was able to see the dietitian clearly during the video
Q7
sessions.
Strongly Disagree
0
Disagree
1
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%

22.2
14.8
14.8
33.3
14.8
3.85
0
15.4
57.7
23.1
3.70
3.70
0
66.7
25.9
0
7.4
0
51.9
40.7
0
3.70
0
55.6
40.7

0
7.41
0
51.9
40.7

0
3.70

Q8

Q9

Q10

Q11

Q12

Q13

Neutral
Agree
Strongly Agree
I was not able to focus on what the dietitian was saying
because I was distracted by the technology.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Overall, I was satisfied with the use of technology as a way
to receive nutrition care.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Missing
I felt comfortable talking to the dietitian using video calls.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Not having direct physical contact with the dietitian was a
problem.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
I was concerned about the privacy of my personal medical
information during the video sessions.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
I would have preferred to meet with the dietitian in person
rather than via video calls.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Missing
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0
13
13

0
48.1
48.1

12
10
0
4
1

44.4
37.0
0
14.8
3.70

1
1
0
11
12
2

4.00
4.00
0
44.0
48.0
-

0
1
0
9
17

0
3.70
0
33.3
63.0

12
14
0
1
0

44.4
51.9
0
3.70
0

12
13
1
0
1

44.4
48.1
3.70
0
3.70

6
15
5
0
0
1

23.1
57.7
19.2
0
0
-

Q14

Q15

Q16

Q17

Q18

Q19

Q20

The feedback I received from the dietitian helped me
understand what I needed to do to lose weight.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
The feedback I received from the dietitian helped me to make
healthier food choices.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
I was not able to develop a relationship with the dietitian
with video calls.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
The dietitian motivated me to lose weight.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Meeting with the dietitian using video calls was more
convenient than meeting in person.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
The nutrition coaching phone calls were useful.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
The video sessions with the dietitian were useful.
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
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0
1
0
9
17

0
3.70
0
33.3
63.0

0
1
0
8
18

0
3.7
0
29.6
66.7

12
11
0
3
1

44.4
40.7
0
11.1
3.70

0
1
1
9
16

0
3.70
3.70
33.3
59.3

0
1
5
11
10

0
3.70
18.5
40.7
37.0

0
1
0
11
15

0
3.70
0
40.7
55.6

0
1
0
10
16

3.70
37.0
59.3

Q21

The frequency of the monthly video sessions was ideal.
Strongly Disagree
0
0
Disagree
0
0
Neutral
5
18.5
Agree
10
37.0
Strongly Agree
12
44.4
The frequency of the weekly nutrition coaching phone calls
Q22
was ideal.
Strongly Disagree
0
0
Disagree
0
0
Neutral
4
15.4
Agree
8
30.8
Strongly Agree
14
53.8
Missing
1
Meeting with the dietitian using video calls was an effective
Q23
method of nutrition care.
Strongly Disagree
0
0
Disagree
1
3.70
Neutral
2
7.40
Agree
12
44.4
Strongly Agree
12
44.4
Overall, I was satisfied with the quality of nutrition care I
Q24
received.
Strongly Disagree
0
0
Disagree
1
3.70
Neutral
0
0
Agree
7
25.9
Strongly Agree
19
70.4
If I needed nutrition care in the future, I would like to receive
Q25
it through video calls.
Strongly Disagree
0
0
Disagree
1
3.85
Neutral
6
23.1
Agree
11
42.3
Strongly Agree
8
30.8
Missing
1
a
Question 1 was used as a comparison measure and was not included in satisfaction results.
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Table 14: Means and Standard Deviations (SD) for the results of each question from the
Telenutrition Satisfaction Survey
Upper
Lower
Mean
Q
Statement
N
95%
95%
(SD)a
Mean
Mean
Prior to this program, I had experience
Q1 communicating via video calls (like Facetime
27
3.03 (1.43)
3.60
2.47
b
or Skype).
Q2
The webcam was easy to use.
26
3.96 (0.87)
4.31
3.61
Q3
The video call software was easy to use.
27
4.07 (0.87)
4.42
3.73
There was good sound quality during the
Q4
27
4.26 (0.81)
4.58
3.94
video sessions.
There was good video quality during the video
Q5
27
4.33 (0.68)
4.60
4.06
sessions.
I was able to hear the dietitian clearly during
Q6
27
4.26 (0.81)
4.58
3.94
the video sessions.
I was able to see the dietitian clearly during
Q7
27
4.41 (0.69)
4.68
4.13
the video sessions.
I was not able to focus on what the dietitian
Q8
was saying because I was distracted by the
27
4.04 (1.19)
4.51
3.57
technology.
Overall, I was satisfied with the use of
Q9
25
4.28 (0.98)
4.68
3.88
technology as a way to receive nutrition care.
I felt comfortable talking to the dietitian using
Q10
27
4.56 (0.70)
4.83
4.28
video calls.
Not having direct physical contact with the
Q11
27
4.37 (0.69)
4.64
4.10
dietitian was a problem.
I was concerned about the privacy of my
Q12 personal medical information during the video
27
4.30 (0.87)
4.64
3.95
sessions.
I would have preferred to meet with the
Q13
26
4.04 (0.66)
4.31
3.77
dietitian in person rather than via video calls.
The feedback I received from the dietitian
Q14 helped me understand what I needed to do to
27
4.56 (0.70)
4.83
4.28
lose weight.
The feedback I received from the dietitian
Q15
27
4.59 (0.69)
4.87
4.32
helped me to make healthier food choices.
I was not able to develop a relationship with
Q16
27
4.11 (1.12)
4.55
3.67
the dietitian with video calls.
Q17 The dietitian motivated me to lose weight.
27
4.48 (0.75)
4.78
4.18
64

Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
a

Meeting with the dietitian using video calls
was more convenient than meeting in person.
The nutrition coaching phone calls were
useful.
The video sessions with the dietitian were
useful.
The frequency of the monthly video sessions
was ideal.
The frequency of the weekly nutrition
coaching phone calls was ideal.
Meeting with the dietitian using video calls
was an effective method of nutrition care.
Overall, I was satisfied with the quality of
nutrition care I received.
If I needed nutrition care in the future, I would
like to receive it through video calls.

27

4.11 (0.85)

4.45

3.78

27

4.48 (0.70)

4.76

4.20

27

4.52 (0.70)

4.80

4.24

27

4.25 (0.76)

4.56

3.96

26

4.38 (0.75)

4.69

4.08

27

4.30 (0.78)

4.60

3.99

27

4.63 (0.69)

4.90

4.36

26

4.00 (0.85)

4.34

3.66

Satisfaction scale: 1=least favorable perception, 5=most favorable perception
Question 1 was used as a comparison measure and was not included in satisfaction results.

b
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Table 15: Distribution of the average Telenutrition Satisfaction Survey score of all 24
questions and the average satisfaction of each construct for 27 participants
Questions
Upper
Lower
Mean
SD
Range
included
95% Mean 95% Mean
Technical Aspects
7
4.19
0.61
4.43
3.94
2.57
Professional8
4.38
0.55
4.60
4.16
2.50
Patient Interactiona
Patient’s Feelings
8
4.33
0.55
4.54
4.11
2.25
about Consultationa
Overall Satisfaction
2
4.41
0.76
4.71
4.11
3.00
Total Satisfaction
24
4.30
0.48
4.49
4.11
1.96
Score of All Items
a
One question was included in two construct measurements giving a total of 25 questions when
combining the four constructs

66

Table 16: Analysis of Variance of the mean scores from the Telenutrition Satisfaction Survey
by age group, education level completed and prior videoconferencing experience (N=27)
Adjusted
F-ratio DF
p-value
R-square
R-square
Age (years)
0.42
2
0.66
0.03
-0.05
Education Level Completed
1.43
2
0.26
0.11
0.03
Prior videoconferencing experiencea
1.98
4
0.13
0.26
0.13
a
Compares five levels of prior videoconferencing experience: Strongly Agree vs. Agree vs.
Neutral vs. Disagree vs. Strongly Disagree
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Table 17: T-test of the mean scores from the Telenutrition Satisfaction survey by annual
household income level, employment status, if unable to fix issue logging into Vidyo portal,
and if major disruptions were experienced during the video call (N=27)
DF
p-value
Annual Household Income Level
23
0.95
Employment Status
16
0.62
Unable to Fix Issue Logging Into Vidyo Portal
10
0.87
Experienced Major Disruptions During Video Call
23
0.96
Prior Videoconferencing Experiencea
23
<0.0001*
*Significance at p ≤ 0.05 with DF 23 has t-critical value=2.069
a
Strongly Agree vs. All Responses less than Strongly Agree
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CHAPTER 6: DISCUSSION
This study, the first of its kind to evaluate the feasibility of a home telenutrition weightloss program using videoconferencing among obese men in WV, assessed the feasibility of a
home telenutrition intervention by analyzing technical difficulties and the results of a satisfaction
survey. The overall results of this study provide initial confirmation that this mode of delivery
would be feasible and highly acceptable for middle-aged, obese men in WV if implemented in a
larger-scale intervention.
Technical Difficulties
Although technical difficulties logging into the Vidyo portal at the start of the call were
experienced by most of the participants, problems were typically resolved in approximately two
minutes. If the problem was unable to be fixed, the call was completed via telephone. Finishing
the call over telephone was a simple and effective method of overcoming the barriers faced, as
also demonstrated in the studies by Luxton et al12 and Robinson et al.58
This study demonstrated a high connectivity with establishing the video connection. Only
one participant was unable to establish a connection for two of the three scheduled video calls.
This finding shows promise for this mode of delivery, especially when compared to the study
conducted for home telepsychiatry via videoconferencing by Luxton et al.12 in which 31 of 73
video calls (42.5 percent) were not able to connect immediately and the mean amount of time to
launch a connection was 5.99 (SD=4.27) minutes.
Survey
Survey Development
As noted in recent telemedicine literature, validating surveys prior to use is an important
step when developing surveys,15,37 but one that is often not completed and limits the
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dissemination of the survey results.27,59 This study builds off of successful survey validation
efforts in previous studies. Bakken et al.37 developed, validated, and translated for use in both
English and Spanish a satisfaction and usefulness questionnaire following a telehealth diabetes
intervention. Furthermore, Yip et al.24 also developed a satisfaction survey following a diabetes
intervention conducted via videoconferencing in which they assessed its validity and reliability.
Contributing to the literature, the survey developed and validated in this study was the first, to
our knowledge, to assess the satisfaction of a videoconferencing intervention for nutritional and
weight loss counseling.
Survey Results
No statistically significant results were found in comparisons between demographics and
mean satisfaction scores, signifying the acceptance of this mode of delivery across all groups.
The survey results are also similar to satisfaction survey results in other telemedicine literature.
High satisfaction has been found in telepsychiatry,12–14 tele-cancer,43,44,60 and home health
services,48,49 among others.16,45,46
The highest mean level of satisfaction relating to previous videoconferencing experience
was with the participants who strongly agreed with the statement. Therefore, this comparison
was explored. Significant differences were found in mean satisfaction scores in participants who
felt strongly about previous videoconferencing experience; participants who had more previous
experience were more satisfied than those with less experience. This finding is consistent with
the results of Bakken et al.,37 who found significant differences in the satisfaction scores of
participants who knew how to use a computer at the start of the study versus those who did not
know how.
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However, in reviewing other technology aspects, the amount and type of technical
difficulties faced when either logging on or during the course of the call did not appreciably
affect participant satisfaction levels. This finding mirrors the findings of a study for home
telemental healthcare, in which the participants experienced multiple technical issues but still
experienced favorable outcomes, based on level of satisfaction and clinical results.12
Furthermore, when comparing the level of prior videoconferencing experience across all five
levels ranging from strongly disagree to strongly agree, did not significantly affect mean
satisfaction scores among participants. This finding provides evidence that this type of
intervention can be implemented even among demographics with minimal experience with the
software components. The lack of difference in satisfaction levels between participants with
varying levels of technical experience found in our study may be a result of the researchers
providing a brief instructional lesson to participants on how to set-up the webcam and providing
an instructional sheet in the binder given to participants at baseline on how to download the
Vidyo software. These provisions may have increased participant self-efficacy related to the
technology, as 25 participants (93.6 percent) rated the video call software as being easy to use.
As also demonstrated in recent research by Hoaas et al.61 in their study on telerehabilitation for
patients with chronic obstructive pulmonary disease, self-efficacy is important because having a
high perceived level of self-efficacy when using technology for telehealthcare was a factor that
influenced satisfaction. Further research is needed on the effect of providing instructional
resources to telenutrition participants on levels of satisfaction and positive outcomes.
While the lack of face-to-face consultations has been identified as a significant drawback
to telehealth in previous studies, this study did not find any evidence of a lack of satisfaction
among participants due to this factor. Regarding preference for face-to-face consultations, a
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review by Williams et al.0,27 found that in 18 studies, the mean (SD) percent satisfied was only
28 (20). This study exhibited much higher levels of patient satisfaction, with 21 participants
(77.8 percent) disagreeing with the statement that they would have preferred to meet with the
RDN in person.
Confidentiality was also not deemed to be a drawback in the current sample. Only one
participant (3.7 percent) agreed to the statement about having concern about the privacy of his
personal medical information. This statement conforms to a study conducted by Rahimpour et
al.28 on perceptions of a home telecare system, in which the majority of participants within focus
groups expressed no concerns as long as the relevant medical professionals received the
information.
Limitations and Strengths
While the methods of this study were rigorous and defined, certain limitations due to
sample size and participant demographics provide an opportunity for further research in this area
of study. One limitation for this study was a small sample size. Due to the nature of this being a
feasibility study, small sample sizes are common. Other telemedicine feasibility studies have
been conducted on even smaller sample sizes. For example, in the study by Allen et al.62 that
studied videoconferencing to the patients’ homes for home health care, only three participants
and two nurses participated in the survey. Furthermore, in a study by McLaren et al.63 that
studied videoconferencing linking a hospital to a mental health facility in the community, only
three patients were included in the sample.
The current study also has demographic limitations that can be built on in future studies.
The sample size for this study had high income and education levels, and all participants were
non-Hispanic white. Even if not comparable with other demographics, this sample was
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comparable in race to the general population of WV, with 93.6 percent of West Virginians being
identified as white in the 2015 Census data.64 Furthermore, the recruitment area through the PCP
offices is a more densely populated area of WV. Thus, these results limit the generalizability to
other income levels, education levels, races, and locations. Further research is needed to evaluate
this generalizability. Furthermore, the required characteristics of participants also limit the
generalizability of these results. In an effort to better control the technology conditions for this
intervention, the researchers provided the webcam to the participants and required participants to
meet an inclusion criteria of having a computer with high-speed internet access at home. This
stipulation should be taken into consideration when attempting to expand to lower-income, more
rural demographics where computers and high-speed internet access might not be as readily
available.
While the limitations of this study provide a good starting point for further research in
telenutrition, the strengths of this study can also be replicated to enhance future research in this
field. The satisfaction survey developed for this study was validated prior to use and had high
overall reliability. Validation is an essential step when developing surveys15,37 but is not
frequently performed when using new survey instruments, as identified in telemedicine reviews
conducted by Demiris et al.15 and Williams et al.27. The survey also had a 100 percent response
rate of those to whom the survey was distributed, because it was administered as part of the
intervention. Therefore, the views of all who completed the intervention could be assessed.
Furthermore, all participants were instructed to complete the survey themselves, allowing the
researchers to more accurately assess the perceptions of the participants themselves and not those
of family members or caregivers. The consistency of this survey’s results stands in contrast to the
ambiguity found in the study by Dick et al.,36 in which the survey was administered to the family
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and patient with no specific instructions on who should complete it. Survey validation, survey
administration as part of the intervention, and independent participant completion of the survey
are all characteristics of this study that enhanced the effectiveness of this study’s feasibility
determination. Future studies in telenutrition would be well served to use these same processes to
ensure adequate rigor in evaluating feasibility.
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CHAPTER 7: CONCLUSION
The rural nature of WV and the few RDNs available in this state together intensify the
problem of obesity and its associated comorbidities and increase the need for alternate methods
of weight loss. This study demonstrates that telenutrition through videoconferencing to the home
can help confront these problems, by providing a new method to reach more middle-aged adults
needing nutrition counseling in WV. Despite the technical issues identified, participants
demonstrated satisfaction with the research methods used, especially when participants felt high
self-efficacy with the technology. Employing untapped methods like telenutrition is especially
important in locations like WV where obesity and its consequent comorbidities are in urgent
need of rapid improvement. Additional research with a larger sample size is needed, but this
knowledge gained will facilitate creating effective future weight loss interventions on a larger
scale using videoconferencing.
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